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PEEFACE. 



This Manual is written mainly for the instruction of 
Students, though I hope it may sometimes be found of 
service to Practitioners whose scant leisure may make it 
difficult for them to consult larger works. 

My endeavor has been to present as complete a 
view of obstetrics as the compass of a Manual would 
permit. 

I have been compelled to touch somewhat briefly, 
yet not I trust inadequately, on points of minor interest, 
in order to dwell more fully on subjects of serious prac- 
tical importance. The anatomical portion I have also 
treated briefly, as I presume that the Student is already 
practically acquainted with the details of the very foun- 
dation of the subject. 

The physiology of Generation, the Mechanism of 
Labor, and the description of the operations of Mid- 
wifery, I have dealt with according to the relative im- 
portance of the several subjects. 

I have also endeavored to treat of the diseases con- 
sequent on Parturition — for example. Puerperal Fever 
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— in such a manner as to instruct the Student without 
confusing his mind with conflicting opinions and specu- 
lative theories. 

In conclusion, I wish to tender my thanks to my 
friends Dr. George Bird and Dr. Dixon Mann for much 
kind and eflBcient aid they have rendered in the prepara- 
tion of this work. 



23 St. John Street, 

Manchester, Oct. 1875. 
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CHAPTER I. 

PELVIS. 

The adult pelvis is composed of four bones, namely, 
the sacrum, coccyx, and two innominate bones. The 
Sacrum, triangular in shape, with its base upwards, is 
attached above to the last lumbar vertebra, below to the 
coccyx, and on each side to the innominate bones. 

Its anterior surface is concave, and, obstetrically speak- 
ing, is designated the hollow of the sacrum. In a well- 
formed pelvis the depth of this concavity measures three- 
quarters of an inch. The union of the sacrum with the 
last vertebra forms a considerable angle called the prom- 
ontory of the sacrum. 

On each side of the median line are the anterior sacral 

foramina, through which pass the anterior sacral nerves ; 

the pressure exerted on these nerves by the child's head 

is the cause of the severe cramp from which women so 

frequently suffer during labor. The external surface is 

rough and convex, and presents numerous tubercles for 

the attachment of tendons, muscles, and ligaments. On 

2 
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each side of the sacrum, at its upper part, is a rough ear- 
shaped surface, which serves for attachment to a corre- 
epondiug surface on the innominate bone. Below the 
sacrum, and attached to its inferior extremity, is the 
coccyx, a small triangular bone formed of four distinct 
pieces; its base is uppermost, and its apex, being loose 
and buried in the surrounding soft parts, has a down- 
ward direction. The hingelike attachment of this hone 
to the sacrum allows some degree of motion when pressed 
upon by the child's head, thus increasing the antero- 
posterior diameter of the pelvic outlet from half an inch 
to an inch. In some instances this bone is iixed by an- 
chylosis, which may occasion considerable delay to the 
passage of the child; and in the efforts of the uterus to 
overcome this obstruction the bone is sometimes frac- 
tured, an accident ordinarily followed with but little in- 
convenience. 



OssA Innominata are two irregularly shaped bones 
divided into three parts, the ilium above, the pubis 
below and in front, and the ischium below and behind. 
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In the foetus, the ilium, pubis, and ischium are distinct 
bones. 

The Ilium is the upper and expanded portion of the 
bone, which, with its fellow, contributes largely to the 
formation of the upper and lateral portions of the false 
pelvis, and mainly supports the abdominal and pelvic 
viscera. Its internal surface is smooth, and its external 
rough. The superior rough edge of the ilium, giving 
attachment to various muscles, is called the crest, and 
terminates anteriorly and posteriorly in an inferior and 
superior spinous process, serving likewise for the implan- 
tation of muscles. 

The Pubis is composed of a body, which is joined to 
its fellow of the opposite side, their junction forming 
the symphysis pubis, a horizontal ramus which proceeds 
outward to join the ilium, and a descending ramus which, 
passing downwards, joins the ascending ramus of the 
ischium. The descending ramus of the pubis, conjoined 
with the ascending ramus of the ischium, form the arch 
of the pubis. Extending from the pubis to the sacral 
promontory is an elevated line called the linea-ilia-pec- 
tinea, which divides the cavity into the true and the 
false pelvis. 

The Ischium occupies the lower part of the pelvis. 
The external surface is irregular and convex, and forms 
a considerable part of the acetabulum. The inferior 
extremity, called the tuberosity, is rough for muscular 
attachment, and is the part upon which we rest in a sit- 
ting posture. Extending obliquely upwards from this 
tuberosity is a flat process of bone called the ascending 
ramus, which unites with the descending ramus of the 
pubis. In the female the internal edge is everted, so as 
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to afford a more spacious outlet for the passage of the 
child^s head under the pubic arch. 

The foramen ovale, nearly closed by the obturator 
ligament, gives exit to vessels and nerves which pass to 
the upper part of the lower extremities. When the 
pelvis is small and the cranium is large these nerves are 
often pressed upon during the head's descent towards the 
outlet, producing severe pain on the anterior surface of 
the thigh, which can be much relieved by friction. The 
joints of the pelvis are usually called symphyses, and do 
not differ from those in other parts of the body. 

The sacro-iliac symphyses are irregular and ragged, 
each surface being covered with a thin and compact layer 
of cartilage, which presents many points of contact with 
the surrounding strong ligaments, thus furnishing a very 
binding connection between the pelvic bones. 

The Pubic Symphysis is formed by a fibro-cartilaginous 
substance, triangular in shape, included between the ar- 
ticular surfaces of the pubic bones, and is rendered firm 
by numerous ligaments, particularly by the strong and 
thick subpubic ligament. 

The Sacro-vertebral Symphysis is identical anatomi- 
cally with the articulations of the other vertebrae. The 
other principal ligaments of interest to the obstetrician 
are the internal and external sciatic ligaments, which 
contribute to form the outlet of the pelvis. 

The Pelvis as a whole, for obstetric purposes, is divided 
into true and false pelvis ; the true being that portion of 
it above the ilio-pectineal line, and the false that portion 
situated below it. The true pelvis, moreover, is itself 
divided into brim, cavity, and outlet, and it is the study 
of the diameters and angles of inclination of these divis- 
ions which enables us to understand, and, when neces- 
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sary, to assist nature in effecting the expulsion of the 
foetus. With the false pelvis we have little to do. De- 
formity of it may, it is true, produce certain abnormali- 
ties in fcetal presentation, still it has no concern with the 
mechanism of ordinary labor. The true pelvis, then, 
will claim all our attention. It ia, as before stated, di- 
vided into brim, outlet, and cavity; the brim being 
formed by the pubis, pubic crests, and spines, ilio-pec- 
tineal line, and promontory of the sacrum; the outlet 
by the rami of the ischia and pubis, tuberosities of the 
ischia, great sacro-sciatic ligaments, and coccyx ; and 
the cavity comprising that portion lying between the 
brim and the outlet. 

The Brim (Fig. 2) presents an irregular ovoid outline, 
with its long diameter across the pelvis. Its dimensions 



Br[m of pelria.— The dotted lines Indicate tbe intero-posterior, oblique, mnd 
tronsieraedUmetera. 

(like those of the cavity and outlet) are taken in three 
directions — (1) the transverse, (2) the oblique, and (3) 
the conjugate or antero-posterior. The transverse diame- 
ter of the brim measured across its widest part averages 
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5 inches ; the oblique, from the sacro-iliac synchondrosis 
of one side to the ilio-pectineal eminence of the opposite 
side, averages 5 inches ; and the conjugate, from the 
promontory of the sacrum to the upper and inner mar- 
gin of the symphysis pubis, averages 4 J inches. 

There are two oblique diameters, right and left, so 
named from the respective sacro-iliac synchondrosis 
whence the measurement is taken. 

The average diameters in the cavity are, the transverse, 
measured between the ischia, 4f inches ; oblique, from 
the middle of the great sacro-sciatic foramen to the ob- 
turator ligament, 5 inches; and conjugate, from. middle 
of sacrum to the pubic symphysis, 4 J inches. The 
cavity is deep behind and shallow in front ; a straight 
line taken from the promontory of the sacrum to the tip 
of the coccyx measuring 4J inches, or by following the 
curve of the sacrum 5J inches ; whilst from the crest' of 
the pubis to the pubic arch is only about If inches. The 
shallower the cavity of the pelvis (other conditions 
being equal) the shorter the labor. 

The Outlet (Fig. 3) measures transversely, between the 
ischial tuberosities, 4 inches; obliquely, from sacro-sciatic 
ligament to ascending ramus of ischium, 5 inches; and 
antero-posteriorly, from tip of coccyx to inferior and 
inner margin of symphysis pubis, 5 inches. These 
measurements, taken from the dry bone, are modified by 
the soft parts; these encroach more on the transverse 
diameter of the brim than on that of either of the other 
diameters, leaving the oblique diameter the longest; so 
that at the brim and in the cavity the oblique, and at 
the outlet the antero-posterior diameters are greatest. 
This variation in their relative measurements necessitates 
that rotation of the foetal head to be described in the 



chapter on the mechaniBm of labor. For handier refer- 
euce we give the foregoing measurements in tabular form : 





Tnatytne. 


Oblique. 


ConJugMe. 




. 5 iDchea. 


5 inches. 


4) inches 


CaTity, . 


. 4i '■ 


5 " 


4J ■' 


Outlet, . 


. i " 


5 " 


5 



When a woman with child stands erect the pelvis pre- 
sents a certain obliquity to the horizon, the promontory 
of the sacrum being a little over 3 inches higher than 
the upper mai^in of the symphysis pubis, so that the 
internal surface of the symphysis pubis is brought into 
a position approaching the horizontal, the angle formed 
measuring about 40°, thus affording to the pelvic viscera 
a support which counteracts the effect of the large size 
of the pelvic outlet. In order to express this obliquity 
in exact terms, use is made of imaginary lines called 
Planes of the Pelvis (Fig. 4). 

The plane of the brim, represented by a straight line 
taken from the promontory of the sacrum to the upper 
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margin of the symphysis pubis, iDclines towards the 
horizon at an angle of about 60°. The plane of the 
outlet, taken from the lower extremity of the sacruro to 
the pubic arch, forms an angle of about 15°. These 
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two planes, if continued anteriorly, will intersect about 
1^ inches in front of and below the symphysis pubis. 
Tyler Smith gives a third plane, which he calls the mid- 
plane, taken between the lower portion of the third piece 
of the sacrum and the symphysis pubis at the level of 
the upper mai^in of the obturator foramen, giving an 
angle of about 30° to the horizon. In this plane it is 
that rotation of the fcetal head takes place. 

These planes of the pelvis are used to determine the 
several axes of the curved pelvic canal. This is accom- 
plished by directing imi^inary lines at right angles to 
the several planea (Fig. 5), when each of such lines will 
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give the direction of the axis of that portion of the canal 
to which the plane whence it is derived belongs. Thua 
the axis of the brim will pass through the umbilicus to 
the tip of the coccyx at an angle of about 30° to the 
horizon ; that of the midplane or cavity will be about 
50°, and that of the lower or plane of outlet about 80°. 
It was formerly assumed that the axis of the pelvis as a 




whole could be demonstrated by striking a curve, called 
the aurve of Oirus, from the plane of the brim to that 
of the outlet, the centre of which curve shall be in the 
centre of the posterior surface of the pubic symphysis, 
its radius being 2J inches. It will, however, be easily 
understood that the true axis of an irregularly curved 
canal cannot be represented by the segment of a circle. 

In order, therefore, to ascertain the axis of the entire 
pelvic canal, a curve is taken of irregular parobolic out- 
line, passing through the centres of an infinity of lines 
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representing the planes of the whole cavity of the pelvis 
(Fig. 6). This curve, beginning with the uterus above, 
passes along the vaginal canal, including the perineum 
below, the last portion of the curve being variable owing 
to the mobility of the coccyx during labor. 

During the last stage of labor the perineum is carried 
so far forward that when the head passes the vulva, a 
line drawn between the margin of the pubic arch and 
the anterior edge of the perineum, deviates only about 
20° from the perpendicular. A line erected at right 
angles to this, points almost directly forward, and gives, 
the axis of expulsion. 

There are distinctive features existing between the 
male and female pelvis. The female bones are smoother 
and less massive ; the brim is much more expanded lat- 
erally, the ilia being spread out ; the cavity Ls not so 
deep as in the male ; the sacrum is more concave, and 
inclines to the spine at a greater angle ; the tuber ischia 
are much wider apart, and the pubic arch describes a 
more obtuse angle, the average for the female being 90°, 
whilst that of the male is 75°. 

Pelvic Deformities differ greatly both in kind and 
in degree. In the simplest form the brim only is im- 
plicated. Pelves of this class are divided into two 
groups, symmetrical and asymmetrical. In the first 
group the contraction is uniform, the pelvis being pro- 
portionate in all its diameters, the component bones 
being of light and delicate structure. This is by no 
means a common deformity, and occurs chiefly in women 
of small but symmetrical build. The pelvis often re- 
tains juvenile characteristics, the sacrum being narrower 
and less curved than in the normal adult condition, and 
the whole pelvis being placed more obliquely. The fol- 
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lowing are the measurements of a pelvis of this type 
from the Museum of St. Mary's Hospital, Manchester : 





Antero-posterior. 


Transverse. 


Oblique. 


Brim, . 


. 3 inches. 


4J inches. 


4\ inches. 


Cavity, 


. 4 '* 


4 " 




Outlet, 


. 3J " 


4 ** 





In the symmetrical form, by far the most common 
deviation, the antero-posterior diameter chiefly suflers 
diminution, giving rise to the ordinary non-rickety flat 
pelvis, the diminution being caused by excessive projec- 
tion of the sacrum into the pelvis, together with a slight 
lessening of all the pelvic bones. The following meas- 
urements are from a pelvis in the Museum of St. Mary's 
Hospital : 





Antero-posterior. Transverse. 


Oblique 


Brim, 


. 2J in 4| in. 


4f in. 


Cavity, . 


. 3i '' 4J «' 




Outlet, . 


. 3 " 3J " 





A special form of pelvis is sometimes met with which, 
from its approximation in build to that of the male, has 
been called the masculine pelvis. It is characterized by 
depth of cavity, narrowing of the outlet from closing in 
of the tuberosities and spines of the ischia, rotundity of 
the brim, and small ness of the angle formed by the pubic 
arch. 

Measurements of a masculine pelvis in my own pos- 



session : 










Antero-posterior. 


Transverse. 


Oblique. 


Brim, 


. 3*1 in. 


4Jin. 


4^ in. 


Cavity, . 


. ^ " 


4| " 




Outlet, . 


. 4| " 


^ ** 
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We shall next consider those deformities which result 
from Rickets and MaUicosteon. ' 



Rickets is peculiar to in&ntile liie, aad attacks the 
osseous system whilst in process of development, causing, 
by some disturbauce of nutrition, a diminution of the 
mineral constituents of the bones, which thus becoming 
preternaturally pliable, yield to pressure in such a man- 
ner as to lose their original symmetry. When recovery 
takes place this alteration in form is rendered permanent 
through the deposition of the earthy matters previously 
absent, and the consequent hardening of the bones. In 
normal infantile bone the organic and inorganic matters 
are present in about equal proportion, but in rickets the 
organic matter represents about 80 percent, of the whole. 
As the child, when laboring under this disease, is unable 
to walk, the pelvis does not suffer from pressure trans- 
mitted by the lower extremities, but is principally af- 
fected by the weight of the trunk forcing the sacrum 
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forwards into the pelvis so as to dimioish its conjugate 
diameter. 

Malacosteon, on the conti-ary, is a disease of adult life; 
here also we have a diminution of inorganic matter 
which reduces the bones to a cartilaginous degree of mo- 
bilitj inconsistent with retention of their normal shape. 
In healthy adult bone the proportion the oi^nic matter 
bears to the inorganic is as 33 is to 66 ; in malacosteon 
the proportion is reversed, being as 76 to 23. 



Peliia deformed by rltkfta. 

Malacosteon is a progressive disease, usually of con- 
siderable duration. In the early stage the patient is able 
to go about, but soon the pressure of the thigh bones on 
the acetabula causes the pelvis to yield in such a manner 
as to diminish the transverse diameter, and to give to the 
ontline of the brim a beaketl appearance (Fig. 9). 

It will be observed that the contractions produced by 
rickets and malacosteon respectively are exactly opposed 
in direction, the rachitic pelvis being reduced antero- 
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poateriorly, and the osfeo-malacic transversely. They 
are the characteristic (ieformities assumed by the pelvis 
in each disease, although, under exceptional circum- 
stances, a more or less approximation in kind may take 
place. 



Amongst the rarer forms of pelvic contraction is the 
Spondylolisthetic (Fig. 10), in which the lowest lumbar 
vertebra moves forwards beyond the sacrum, pushing it 
backwards at its upper part, and at the same time caus- 
ing its apex to project forwards into the pelvis, and so 
to lessen the conjugate diameter of the outlet. The 
transverse diameter of the outlet is also diminished from 
the displaced sacrum separating the iliac bones above, 
and so causing approximation of the ischial tuberosities 
beneath. 

The KyphoHe pelvis {Fig. 1 1), as its names implies, is 
caused by curvature of the vertebrse backwards. When 
this takes place at the lumbo-sacral region, the sacral 
promontory ceases to exist save in name, the upper part 



of the bone curving directly backwards, the lower part 
projecting forwards, which changes the normal sacral 



Bpondjlollsthetic pelvia.— After EIILhu. 

curve into one of sigmoid outline. The antero-posterior 
diameter of the brim is greatly increased, as, to a lesser 
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extent, is the oblique ; the isehial tuberosities approach 
each other, and the pubic arch is lessened, all the di- 
ameters of the outlet being diminished. 

Another form of pelvis is sometimes met with called 
the funnel-shaped pelvis, in which, like the last-men- 
tioned, the contraction exists at the outlet, the brim being 
normal, or nearly so. 

In the obliquely contracted pelvis of Naegele (Fig. 12), 
anchylosis of one sacro-iliac synchondrosis with defective 
development of the corresponding half of the sacrum 



exists, the outline of the brim being carried over to the 
opposite side, so that one oblique diameter is increased 
and the other diminished. 

The transversely contracted pelvis of Robert is the 
rarest of all pelvic deformities. In this pelvis both sacro- 
iliac synchrond roses are anehylosed, the posterior por- 
tions of the iliac bones projecting considerably behind 
the sacrum; the brim presents an oblong outline, the 
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antero-posterior diameter being much greater tban the 
transverse, which relative proportion is maintained at 
the ontlet ; tlie ischii approach each other so closely that 
the sides of the pubic arch are nearly parallel. In a 
fine specimen of this form of pelvis in my own posses- 



pel'te of Eobsrt.— From a apecioien In m 



sion, the ilia are so thin as to be translucent when held 
up to the light. The dimensions of this pelvis are given 
below, and an account of the case from which it was 
taken will be found in the ninth volume of the TVans- 
acHone of the Obstetrical Society of London : 



itero-poBterlor. 


TrBDBverae. 


4 inches. 


3i inches. 


5J " 


2i " 


i% " 


16 .. 



An osseous growth may render an otherwise normal 
pelvis unfit for the pass^e of a child. This abnormality 
is very rare. The figiu^e below is taken from a cast pre- 
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sented to Dr. Eadford by Dr. Campbell, of Edinburgh, 
and is now in the museum of St, Mary's Hospital, Man- 
chester, Ca»arean section was performed by Dr. Mc- 
Kibbin. In a pelvis in my possession another phase of 
exostosis is beautifully shown, the lumbar intervertebral 



substances being cased in by arched processes of bone 
extending from one side of each vertebra across the body 
to the opposite side; on each side of the ilio-pectineal 
line is a sharp projecting spiculum of bone, and these 
adventitious growths, no doubt, caused the rupture of 
the cervix uteri from which the woman died. 

Pelmmetry. — The measurement of contracted pelves in 
the living subject is effected either with the unaided 
finger, or with the help of specially devised instruments 
called pelvimeters. If the forefinger of the right hand 
is passed up the vi^ina until the rest of the hand comes 
in contact with the buttocks, and the point of the finger 
is directed towards the promontory of the sacrum, it will 
be found that, in a well-formed pelvis, the sacral prom- 
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ontory cannot be reached ; if therefore, the finger doe» 
touch it, the pelvis, so far as its antero-post«rior diameter 
goes, is under the normal standard. To assist the finger 
in determining the exact distance between the sacral 
promontory and the symphysis pubis in contracted pelves, 
Dr. Greenhalgh's instrument ia admirably adapted (Fig- 
15). It consists of a flat metallic ring which encircles 
the palm of the hand, the instrument having on ite 




Dr. GreeobBlgh'i peivimet*r. Dr. 

palmar aspect a projection through which a rod slides, 
one end of which is curved, so as to glide along the fore- 
finger. After adapting the instrument to the hand, the 
forefinger is passed up the vagina until it touches the 
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sacral promontory, when the rod is drawn out until the 
curved part which moves along the finger touches the 
symphysis pubis. The hand is now withdrawn, and 
the distance between the end of the rod and the tip of 
the finger equals the antero-posterior diameter of the 
pelvis. 

Another excellent form of pelvimeter, devised by Dr. 
Lumley Earle (Fig. 16) dispenses with the aid of the 
finger. Two curved blades are centred in such a manner 
that, with the aid of a spring, the ends which are intro- 
duced into the pelVis are kept in contact with each other 
until, by closing the handles, they separate to any re- 
quired distance, and register the amount of separation 
by means of a sliding index made to move along the 
graduated quadrant on which one of the handles slides. 
In introducing the instrument, the ends of it are guided 
respectively on to the promontory of the sacrum and to 
the symphysis pubis, and the distance is read off on the 
scale. 

Mammary Glands. — The mammary glands situated 
on the front of the chest on each side of the sternum, 
covering a space corresponding to the position of the 
third and fifth ribs, are covered with adipose and cellu- 
lar tissue, each breast being hemispherical in form, with 
a projecting nipple at the centre of its rotundity. The 
nipple rests on a layer of muscular tissue, which enters 
into its formation, and enables it, when irritated, to be- 
come erect, so as to facilitate the act of suckling. 

TThe skin covering the breasts is like that on the rest 
of the body, except a circular patch round each nipple, 
which in the virgin state (except in dark-complexioned 
females) is pink, but after impregnation assumes a deeper 
color from deposit of pigmentary matter ; on its surface 
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lie scattered a niimbep of small prominences represent- 
ing the openings of corresponding sebaceous glands, 
whose secretion serves to lubricate the part during lacta- 
tion. Each mammary gland is plano-convex in shape, 
and consists of fif^n or twenty lobes, which are subdi- 
vided into a number of lobules. The lobules are made 
up of i^regations of acini, j.,q j, 

and their epithelial lining ^ 
the source of tlie lacteal secre- 
tion. These aciuij-by their 
union, form the commence- 
ment of the lactiferous ducts. 
Each lobe has its special duct; 
and all the ducts dilate before 
they arrive at the nipple, 
forming what are called the 
lacteal sinuses, after which 
they diminish in size, and ter- 
minate in minut« openings on 
the Bur&ce of the nipple. The 
lactiferous ducts are provided 
with a muscular coat, which, 
bv contracting, forces out the 

',„ ,. ° , Mainmary gUnd. (Tyler Smith.) I. 

milk, sometimes so energeti- Laciirerous ducie. 2. Lobuii of the 
cally as to spirt it out in a jet. °""""» «''""'■ 
Each gland is covered with a layer of fibrous tissue, 
which dips down between the lobes. The blood-supply 
comes from the external and internal mammary and 
intereofltal arteries, and the nervous from the intercostal 
branehes of the brachial plexus. 
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CHAPTER 11. 



ORGANS OF GENERATION. 



The female organs of generation are divided into 
external and internal. The external are composed of 
the Mons Veneris, the labia majora and minora, the 
clitoris, the vestibule, the perineum, the orifice of the 
vagina, and the vulvo-vaginal glands. The internal 
organs comprise the uterus and its ligaments — the Fal- 
lopian tubes and the ovaries. The Mons Veneris is the 
triangular, cushiony portion of the integument situated 
above the symphysis pubis, covered, in the adult, with 
short curly hair. It varies in size according to the de- 
velopment of the woman, and is composed of adipose 
and cellular tissues. At the inferior extremity of the 
Mons Veneris is a fold of integument produced by bifur- 
cation of the skin which forms the labia majora. The 
labia majora extend backwards, and form the outer 
boundary of the genito-urinary opening. They ap- 
proximate each other before marriage, but afterwards 
become longer and more separated* The junction of the 
labia above is called the superior commissure, their union 
below the inferior commissure. A fold of mucous mem- 
brane stretches across the inferior commissure, called the 
fourchettey and between it and the perineum internally is 
a depression called the fossa navicularis. The fourchette 
is nearly always ruptured in first labors. The labia are 
composed of cellular and adipose tissues and a peculiar 
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structure analogous to the dartos of the scrotum, and 
within each labium is a muscle called the constrictor 
vaginae. The round ligament of each side terminates in 
a labium. The external surface is covered with skin, 
and in the adult with hair ; the internal surface with 
mucous membrane, which is continuous with that of the 
vagina. They are studded with sebaceous and mucous 
follicles, the secretion from which occasionally becomes 
so acrid, as to cause a considerable amount of excori- 
ation. These structures are further liable to abscesses ; 
serous, cystic, and blood collections; varices, hernial 
and malignant tumors. Within the superior commis- 
sure, and about half an inch below it, is a sensitive 
erectile body analogous to the corpvs caverTiosum of the 
penis, called the clitoris, which is attached by two roots 
to the ischio-pubic rami, the urethra passing between 
them. A fold of skin, which disappears in each lesser 
labium, covers the clitoris and serves as a prepuce. Its 
extremity is tuberculated, and is called the glans. At- 
tached to each crus or root is a muscle called the erector 
clitoridis, and a suspensory ligament which connects it 
with the pubis. The clitoris receives its supply of blood 
from the internal pudic artery, and its nerves from the 
internal pudic nerves. It has a dorsal vein, which is 
the analogue to the vena dorsalis of the penis. The 
clitoris is perhaps the organ principally concerned in 
the sexual feeling, and, when morbidly excited, is some- 
times the cause of retention of urine in hysterical females. 
The clitoris is subject to fibroid and malignant enlarge- 
ments. Labia minora or nymphse are two folds of mu- 
cous membrane, which descend from the prepuce of the 
clitoris, takirig a slightly outward course for about an 
inch and a half, terminating in a thin prominence, and 
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are lost each in the corresponding labium near its pos- 
terior extremity. Ou their inner sur&ce numerous 
mucous follicles are distributed, and .their secretion 
serves to lubricate the ostium VE^inte. The nymphee 
serve to extend the sensory and secretory surfaces of the 
ostium vaginte, and to help to enlarge and expand the 
vaginal orifice during labor. Deeply seated behind the 
nymphte and on each side of the clitoris, are two pyri- 
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form bodies of erectile tissue, consisting of reticulat«d 
veins covered with fibrous membrane, which are the 
anal<^ues of the corpora spongioaa of the penis; the 
upper and narrow part being designated the pare inter- 
media, the lower and larger portion the bulb. Below 
the clitoris and bounded by it above, by the urethra 
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below, and by the nymphae at the sides, is a triangular 
smooth space called the vestibiUe, which serves as a guide 
to the urethra in the introduction of the catheter. At 
its lower boundary a little prominent fold of mucous 
membrane indicates the orifice of the urethra. The 
urethra, a vascular membranous canal, formed by cel- 
lular tissue and muscular fibres, is an inch and a half 
in length, and is cajmble of great distension. This 
canal, contracted at its orifice, is destitute of prostate 
gland or bulb, and is lined with mucous membrane con- 
tinuous with that of the bladder, and contains numerous 
lax^unse, which sometimes impede the introduction of the 
catheter. Since the operation of ccUheterism may be 
necessary to draw off the urine during pregnancy, dur- 
ing labor, and after parturition, the student should 
make himself acquainted with the necessary steps for its 
accomplishment. The woman being placed on her back 
or on her left side, a No. 8 male catheter, well warmed 
and oiled, is taken in the right hand, then the labia are 
separated with the fore and middle fingere of the left 
hand, and the orifice of the urethra is sought by the 
forefinger of the right hand ; when the meatus is found 
the instrument is gently introduced, the finger being 
still retained immediately below the orifice until the 
bladder is fairly reached. The catheter at first is pushed 
almost horizontally under the arch of the pubis to the 
neck of the bladder, when at this point a slight depres- 
sion of its free end causes it to glide easily into the 
bladder ; the end of the catheter is now depressed to- 
wards the vessel placed in readiness to receive the urine. 
The principal difficulties attending this operation are 
mechanical obstructions which change the course of the 
urethra. The development of the gravid uterus, by 

4 
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pulling the bladder with it into the abdomen, or distor- 
tion of the pelvic brim, by causing the bladder to be 
pushed over the symphysis pubis, will in each case pro- 
duce elongation and curvature of the urethra. In proci- 
dentia uteri the position of the bladder is reversed, being 
drawn below the pubis, so that a downward and back- 
ward direction must be given to the catheter. More- 
over, after delivery the urethra is often inflamed and 
swelled, so that it is difficult to find the orifice. In 
catheterization in tedious labors, where the head of the 
child is closely packed in the pelvic cavity, the urethra 
may be so compressed as to require that the head of the 
child should be pushed upwards and backwards out of 
harm's way by the index finger of the left, hand while 
the instrument is slipped into the bladder. Occasion- 
ally during the passage of an impacted head through 
the pelvis, the bladder may become so compressed at 
a point behind the pubis as to divide its cavity into two 
chambers, when care should be taken to empty both 
before withdrawing the instrument, as rupture or slough- 
ing of the viscus may otherwise ensue. Many cases of 
vesico- vaginal fistulse are doubtless produced by this 
circumstance. A few lines below the urethral orifice is 
the vulval aperture, through which pass the menstrual 
blood and mucous discharges from the uterus and va- 
gina; the opening varies in size according to the pres- 
ence or absence of a fold of vaginal mucous membrane 
called the hymen. 

The Hymen itself varies in shape, the most common 
variety being the semilunar, then comes the circular and 
the cribiform. The presence of this membrane is not a 
proof of virginity, nor its absence a proof of the con- 
verse. It may be absent even in a newborn child, and 
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it may be lacerated by very slight violence, as falls on 
the perineum, etc. 

Intercourse, as a rule, ruptures the hymen, but it may 
be so flaccid that perfect coitus may take place without 
lacerating it. On the other hand it may be so tense that 
it may be necessary to incise it. A firm unruptured 
hymen is no barrier to pregnancy, for impregnation may 
take place through a single minute opening, and the 
resisting structure remain until the advancing head du- 
ring labor sweeps it away. An imperforate condition of 
the hymen is of little import until puberty, when the 
continued accumulation of menstrual fluid behind the 
membrane causes pelvic and abdominal distension. In 
this case the proper treatment is to divide the membrane 
and evacuate the pent-up fluid. 

To four or five little bodies which surround the vulvo- 
vaginal orifice, we give the name of Caruncula myrti- 
foi'mes. These are the remains of the torn hymen, and 
correspond to the number of shreds into which it happens 
to have been broken. Extending from the posterior 
commissure to the anus is the perineum, a musculo-mem- 
branous structure about an inch long and two inches 
thick, covered externally with integument, and internally 
with mucous membrane, continuous with that of the 
vagina. 

During labor the perineum, stretched by the progress- 
ive advancement of the child's head, becomes as attenu- 
ated as parchment; but a few hours after labor this 
structure reassumes its normal condition. At the pos- 
terior part of the labia majora, at their junction with 
the vagina on each side, are two little bodies, described 
first by Duverney in the cow, Bartholin in woman, and 
further carefully examined by Huguier. They are about 
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the size of small almonds, and partake of the nature of 
salivary glands, having lobes, lobules, acini, and an ex- 
cretory duct half an inch long, capable of admitting a 
small probe, and opening on the internal surface of the 
nymphse. The limpid secretion poured out by these 
glands has a peculiar odor, and flows more freely during 
intercourse or sexual excitement. 

The vagina is a tube forming the channel of commu- 
nication between the uterus and external parts. It gives 
exit to the menses, foetus, and lochia, and is the female 
organ of copulation. It curves upwards from the vulva 
nearly in the axis of the pelvic outlet until it meets the 
uterus, with which it forms a considerable angle. The 
vaginal tube is attached in such a manner to the cervix 
that a portion of the latter projects into the vagina, thus 
forming around the uterine neck a circular cul-de-sac, 
which is deepest at its posterior part In the adult vir- 
gin the vagina is about five or six inches in length, its 
posterior wall being the longest ; but in women who have 
borne children the canal is shorter. It is narrowest at 
its mouth, and under ordinary circumstances its walls 
are in contact, but they readily separate on the introduc- 
tion of any substance, collapsing again as it is withdrawn. 
In front the vagina is intimately connected with the 
bladder and urethra, and behind with the perineum and 
rectum. About an inch and a half from its upper ex- 
tremity a fold of the peritoneum dips down between it 
and the rectum, forming the recto-vaginal pouch, and it 
is here that collections of fluid in the abdominal cavity 
may be frequently diagnosed. Externally the vagina is 
composed of cellular tissue, with which it is attached to 
the adjacent organs. Internal to this is a layer of con- 
nective tissue, with a quantity of smooth muscular fibres 
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interspersed, which develop during pregnancy like those 
of the uterus. This coat is continnous with that of the. 
uterine cervix, and is lined with mucous membrane, 
which is folded into a number of rugte, so as to allow 
the necessary dilatation to take place during labor ; these 
rugce are most marked on the anterior wall, and are more 
prominent in vii^ins than in women who have home 
cliildren. During pregnancy the mucons membrane 



Section of fcmBlr pcklc organs. 

changes from red to dark-purple, owing to congestion of 
its capillaries. The vaginal mneous membrane is covered 
with squamous epithelium, and is furnished with folli- 
cles which secrete sub-acid mucus, and with papillae, 
supposed to be sensory. The vagina is supplied with 
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blood from the internal iliac, and its nerves are derived 
from the hypogastric plexus and the fourth and fifth 
Racral nerves. 

In its unimpr^nated condition the uterus is a. Email 
pear-shaped ot^n slightly flattened in front. The vir- 
gin uterus measures about three inches in length, two 
inches in breadth, and one inch in thickness, and weighs 
about seven drachms. It occupies the centre of the pel- 
vis between the rectum and bladder, its lower portion or 
cervix is attached to the vagina, its body and upper por- 
tion or fundus lies free in the pelvic cavity ; it is loosely 
retained in position by the round and broad ligaments 
and by its attachment to the vi^ina. The broad liga- 
ments are formed by folds of peritoneum, inclosing 
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between its layers, vessels, nerves, and the musculo-fib- 
rous round ligaments which extend from the upper angle 
of the uterus to the labia majora. These attachments 
allow a slight lateral movement, and one much more 
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considerable antero-posteriorly. The axis of the uterus 
is not easily determined, as its inclination depends in a 
great measure upon the relative fulness of the bladder 
and rectum ; it is usually said to correspond with the 
axis of the brim ; this, however, is shown by Dr. A. Farre 
to be incorrect, as it corresponds more nearly with that 
of the mid-pelvic plane. 

The OS yJteri externum is the opening in the cervix seen 
from the vagina. In the nulliparous uterus it is linear 
in form and transverse in direction, the posterior lip is 
hidden by the anterior, owing to greater length of the 
anterior wall of the uterus and to the angle of junction 
of the uterus and vagina. The older anatomists, with 
their usual sprightly imaginatiou, saw here a resem- 
blance to the mouth of a fish, and accordingly called it 
08 thuxe. In the multiparous uterus the shape of the os 
is changed into an irregularly puckered opening of a 
somewhat circular outline. Transverse section made 
through the centre of the virgin uterus, shows that its 
cavity is small in proportion to its external dimensions. 
Commencing at the external os there is a contraction of 
the canal, which then gradually widens for a short dis- 
tance, and afterwards contracts until the internal os is 
reached, where a still narrower constriction is found, 
which gives rise to the diflBculty often experienced in in- 
troducing the uterine sound. The os internum leads to 
the cavity of the uterus, a triangular cavity, with its 
apex downwards. The two upper angles appear as rudi- 
mentary relics of the comua found in some of the lower 
mammalia. At these angles — the thinnest part of the 
uterine walls — the Fallopian tubes enter. A section of 
the multiparous uterus displays a cavity of different out- 
lines, being more pyriform than triangular, and more 
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capacious tban the nulliparous iiteraa; the entire organ 
is abo latter and weiglis more, averting about one 
ounce and a half. The interior of the cervical canal is 
usually described as corrugated into four folds, which, 
with the reduplication of the mucous membrane, form 
what is called the arbor vitte; this appearance is, how- 
ever, very variable. The folds of mueous jnembrane 
present a large surface for glandular secretion, aud make 



provision for the dilatation necessary during labor. The 
closure, and subsequent dilatation from pent-up secre- 
tion, of some of the cervical glands, gives rise to small 
prominences, which are known as ovula Nabolhi. The 
structure of the uterus is cliicfly musi^ular, with a peri- 
toneal covering and a mucous lining. The muscular 
walls are divisible into three layers,— the external, thin, 
and intimately connected with the peritoneal envelope, 
consists of longitudinal and transverse fibres ; the middle 
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thicker layer, in which the large uterine vessels are im- 
bedded, consists of flat fasciculi interwoven in all direc- 
tions ; the inner layer is thin like the outer one. The 
ultimate composition of the muscular coat includes fusi- 
form fibres having oval nuclei, interspersed with free 
nuclei, some round and some oval, which appear to be 
an embryonic condition of the fusiform fibres. There is 
likewise a quantity of white fibrous and a lesser quantity 
of elastic tissue. In the cervix the muscular coat is to 
a great extent replaced by white fibrous tissue, the re- 
maining muscular element being formed of fusiform 
fibres, as in the body, though with a few free nuclei in- 
terspersed. The mucous membrane is directly attached 
to the internal muscular coat, without the intervention 
of the usual submucous tissue ; it is about one-eighth of 
an inch thick, and, owing to the abundant supply of 
capillaries, is of a brighter red than the muscular walls. 
With the aid of a lens a number of minute apertures, 
the openings of the utricular glands, are visible, which 
are described by Reichert as involutions of the mucous 
membrane. They terminate in closed extremities at the 
junction of the mucous and muscular coats, and are 
liberally supplied with capillary vessels of large size, 
which ramify between the glandular canals and then 
spread out in a fine meshwork on the surface of the mu- 
cous membrane, having the glandular openings in the 
centre of the meshes. This capillary network is very 
superficial, being covered only with loosely adherent epi- 
thelium, which is shed more or less at each monthly 
period. According to Henle the epithelium, from the 
middle of the cervix upwards, is ciliated cylindrical, and 
below pavement ; the secretion of the middle portion is 
alkaline, that of the lower part acid. The vaginal por- 
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tion of the os, and part of the cervical canal, are fur- 
nished with papillse, which are supposed to possess 
special sensory functions. The uterus is supplied from 
the internal iliac and spermatic arteries ; the veins cor- 
respond both in direction and name. 

The lymphatics of the body of the uterns join the 
glands in front of the aorta, those of the cervix commu- 
nicate with the pelvic and sacral glands. The nerves 
are supplied in part from the spinal, but more freely 
from the sympathetic system. According to Dr. Snow 
Beck the anterior portion of the hypogastric plexus sup- 
plies the lower half of the uterus, a branch from the 
inferior aortic plexus the body, and a branch from the 
renal plexus the cervix. 

Abnormcdities. — ^The uterus may be entirely absent, or 
its growth may be arrested, so that, in adult life, it main- 
tains its infantile condition, or it may be abnormally de- 
veloped into one of the varieties of bifid uterus. The 
uterus is derived from two bodies existing in early foetal 
life, called the ducts of Muller, which, by uniting at their 
lower extremities, form the body of the uterus, whilst 
the upper extremities shorten and become absorbed into 
the body. On section of the adult virgin organ an indi- 
cation of the previous existence of these ducts is mani- 
fest at the points of entrance of tlie Fallopian tubes. 
Owing to some defect in nutrition this dual formation 
sometimes persists, and is met with in the adult. If the 
ducts continue to develop independently and separately 
a double uterus is the result ; and in some cases this dual 
of formation extends to the vagina, so that it is divided 
into two canals by a septum down the middle. 

If the ducts unite at their lower extremities and de- 
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velop separately above, the uterus is said to be bicomaU * 
(Fig. 22). Sometimes one only of the cornua develops, 
producing the uterus unicornis. In other cases the junc- 



tion of the duds more nearly approaches the normal 
type and gives rise to an organ with one cavity, more or 
less divided by a medial septum, forming the uUras 
bilocufaria, which externally dilTers but little from the 
perfectly formed organ. In cases of entire absence of 
the uterus, or of an Infantile state of development, men- 
struation is absent, excepting, perhaps, in a vicarious 
tbrm, although, if the ovaries are normally developed, 
the menstrual molimen may become periodically mani- 
fest. In the other forms of malformation, provided the 
ovaries are present, menstruation takes place as usual. 
The effects produced by tiiese abnormalities upon con- 
ception and uterogestation will be treated of in the sec- 
tion on superftetation. 

The Fallopian tubee may be regarded as the excretory 
ducts of the ovaries. Each tube is attached by one ex- 

re|iuricd by me in the Obatetrk'ul 
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tremity to the sides of the fundus uteri, into which it 
opens by a minute aperture ; it then passes along the 
upper border of the middle wing of the broad ligament^ 
gradually increasing in size until it terminates in the 
cavity of the peritoneum, in close proximity to the ova- 
ries. The free ends of the tubes are trumpet-shaped, 
and are provided with a kind of tentacular apparatus 
known as the fimbriated extremity of the Fallopian 
tubes, which, during ovulation, grasp the ovaries, and 
thus provide a passage for the ovule to the uterus. The 
ovaries are permanently attached to the Fallopian tubes 
by means of a prolongation of one of the fimbriae. Like 
the uterus, the Fallopian tubes have three coats, serous, 
muscular, and mucous; the presence of muscular fibres 
has been denied by MM. Bobin and Richard, who assert 
that the middle coat is composed solely of fibrous tissue. 
Dr. A. Farre, after specially investigating the subject, 
agrees with Kolliker and others that there is decided evi- 
dence of the existence of smooth muscular fibres in young 
subjects, but that in aged females the muscular element 
is mostly wanting. The mucous membrane of the tubes, 
continuous with that of the uterus, is covered with cilia, 
which vibrate towards the uterus, and with the vermic- 
ular action of the muscular coat, assist the ovule in its 
transit. When, owing to defective propulsive action, 
the ovule fails to reach the uterus, its arrest gives rise, if 
impregnation takes place, to one or other form of extra- 
uterine pregnancy. 

The Fallopian tubes receive their supply of blood from 
the uterine artery, and return it into the plexus of uterine 
veins; their nervous supply is from the hypogastric and 
aortic plexuses. 

The ovaries, the analogues of the testes in the male, 



OBOANB 07 SENSRATION. 46 

are small oval bodies lying behind the Fallopian tubes 
in a fold of the posterior layer of the broad ligament- 
Each ovary is attached by one end to the fimbriated ex- 
tremity of the Fallopian tubes, and by the other to the 
uterus by meaus of the ligameutum ovarii, and, except 
where the vessels and nerves enter, is entirely covered 
by peritoneum. The average ovary is one and a half 
inches long, three-cjuarters of an inch wide, and half an 
inch thick, and weighs about 80 grains. The ovaries 
consist of a stroma composed principally of bloodvessels 
and dense areolar tissue, in which lie imbedded a num- 
ber of small vesicles called Graafian follicles, each con- 



taining an ovule, the entire organ being enveloped in a 
capsule of white fibrous tissue, the tunica albuginea. 
Within the layers of the broad ligaments, between the 
ovaries and Fallopian tubes, lie enfolded a number of 
tortuous tubes which constitute the parovarium. These 
tubes, the remains of the Woolffian bodies of early foetal 
life, consist of a fibrous coat lined with cylindrical cells 
filled with a small quantity of clear fluid. They do not 
open into the ovaries. According to Kobelt they cor- 
respond to the epididymis of the male testicle. 
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The Graafmo follicle is & email closed vesicle having 
an external vascular covering derived from the ovarian 
stroma, internal to which is the true ovisac, also fibrous 
and vascular, but less firm in texture; and liniog this is 
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a lajer of minute granular cells, forming the merabrana 
granulosa. In the fully developed Graafian follicle there 
is an aggregation of particles of the membrana granu- 
losa in one spot called the proligerous cumulus or disk 
in which the ovule lies imbedded, immediately beneath 
that portion of the wall of the follicle which presents at 
the sur&ce of the ovary. 
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CHAPTER III. 

OVULATION AND MENSTRUATION. 

The discharge of the ovule from the Graafian follicle 
is effected in the following manner: the follicle becomes 
vascular, the ovisac thickens and increases in size, owing 
to secretion into its cavity of fluid, accompanied by 
efixision of blood; this condition causes the ovule to 
press on the follicular walls, which, becoming thinner 
by absorption, eventually give way and allow the ovule 
to escape, surrounded by the granular^ matter forming 
the proligerous disk. Prior to the follicle's rupture, a 
deposit of oil-globules takes place in the internal fibrous 
coat or true ovisac, imparting a yellow tinge, visible 
through the now attenuated tunica albuginea and peri- 
toneum. This is the commencement of the coloration 
observable in the corpus luteum presently to be de- 
scribed. This discharge of the ovule, corresponding to 
the period of rut or oestrus in the lower mammalia, is in 
the human female accompanied by a sanguineous dis- 
charge from the uterus, known as menstruation. 

According to Dalton the Graafian follicles with their 
contained ovules constitute part of the original structure 
of the animal, existing in an undeveloped state in the 
human female until puberty, when they are successively 
matured and discharged. 

This maturation and extrusion of the ovule takes 
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place independently of sexual intercourse, not, as used 
to be supposed, in consequence of it. 

Menstruation, — At a certain age the female undergoes 
a change, manifested by a periodical discharge of blood 
from the vagina, and by development of the mamma, 
growth of hair on the pubes, a general amplification of 
the limbs and figure, and she is then said to have arrived 
at puberty, and is competent to take part in the procrea- 
tion of children. The age of puberty varies in accord- 
ance with differences of climate, race, constitution, and 
way of life. In this country the usual age is fifteen 
years, in the tropics it is about three years earlier, and 
in frigid countries one or two years later ; and as a rule 
the progeny of the wealthy and town-reared children 
menstruate earlier than those of the poor or the country- 
bred. The commencement of this epoch is indicated 
ordinarily by more or less constitutional disturbance, as 
headache, tympanitic distension of the bowels, pains in 
the mamma, and general languor. These symptoms, 
known as the menstrual molimen, usually accompany, 
in a greater or lesser degree, the periodical recurrence of 
this function. Menstruation recurs at intervals of four 
weeks, but this regularity, however, is subject to modi- 
fication from certain constitutional and other causes. In 
a healthy woman it recurs with uniform periodicity, ex- 
cepting during pregnancy and lactation, until its cessa- 
tion at about the age of forty-five years, and thenceforth 
she becomes incapable of bearing children. 

The average duration of each menstrual flow is five 
days, and the quantity has been estimated by Meigs at 
from four to six ounces; but both the duration and 
quantity of the menses are liable to considerable varia- 
tion without disturbance of the general health. The 
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source of the menstrual discharge is a subject which has 
long engaged the attention of physiologists, and is still 
a disputed point. It is admitted on all sides that the 
menstrual fluid is derived from mucous membrane lining 
the interior of the uterus ; but the point in dispute is — 
How is it poured out? It is clear that at each monthly 
period the whole generative apparatus, including ovaria, 
Fallopian tubes^ and uterus become congested, the utric- 
ular glands and vascular network surrounding them 
especially participating in this engorgement ; the uterine* 
mucous membrane is thickened and tumefied, almost 
filling up the cavity, and is studded with numerous 
hsemorrhagic points. Pouchet holds that the mucous 
membrane exfoliates entirely or in part, and that the 
capillaries thus exposed furnish the blood ; this being 
precisely what takes place during labor or abortion. In 
support of this view he instances the fact that in cases 
of membranous dysmenorrhoea, portions of the uterine 
mucous membrane are discharged. This phenomenon, 
however, is of exceptional occurrence, and is scarcely 
adequate to establish a theory. Tyler Smith likewise 
held that at each menstrual period the mucous mem- 
brane is cast oflF, discharged with the blood in a disin- 
tegrated condition, and in proof he adduces the post- 
mortem examination of the uterus of a woman who 
suddenly died whilst menstruating. In this case the 
mucous membrane, as far as the cervix, was entirely 
wanting, and a microscopic examination made by Dr« 
Handfield Jones and Dr. Smith showed that there was 
no trace either of epithelium or utricular glands. This 
and other cases led him to the conclusion that every 
month the uterine mucous membrane is detached, be- 
comes excrementitious, and forms part of the menstrual 

6 : . , . . . 
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discharge, a new membrane being developed to supply 
the place of the old. 

The view held by Kolliker is that the superficial 
capillaries being greatly congested, rupture takes place, 
and the epithelial lining of body and fundus is, for the 
most part, thrown off and mixed with the blood and 
mucus which fill the cavity of the uterus. Detachment 
of the mucous membrane, partial or complete, he regards 
as an abnormal phenomenon. The cardinal objection to 
4^^he views of Pouchet and Tyler Smith is that the capil- 
lary network of the uterus lying on its internal surface, 
must be swept away each time the mucous membrane 
exfoliates. It seems unlikely that this complicated array 
of blood-channels, described in the chapter treating of 
the uterine mucous membrane, should be removed and 
renewed once a month, and the difficulty is enhanced in 
cases where women menstruate every three weeks, or as 
some do, even every fortnight. 

Some hold that a permanent outlet for the blood must 
exist, and although as yet we have no positive evidence 
in favor of this hypothesis, it has on its side this advan- 
tage, that no insuperable difficulty can be raised against 
the supposition of a communication between the capil- 
laries and utricular glands ; for, as Farre suggests, the 
objection urged by certain physiologists that in this case 
the haemorrhage would be continuous, is met by the fact 
that the vessels pass through a dense muscular structure 
quite competent to restrain the flow of blood, as, indeed, 
happens after delivery, and in sudden stoppage of the 
ordinary menstrual discharge, from powerful mental 
impressions. Owing to the rare occasions when the 
uterus of a menstruating woman comes under the post- 
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mort«Di examination of the physiologist, the subject in 
dispute is one very difficult to determine. 

It has long been known that menstrual blood does 
DOt coagulate, a peculiarity caused by its admixture 
with the acid mucus of the vagina, for if the diechai^ 
is allowed to flow through a speculum direct from the 
uterus, so as to escape contact with the vaginal mucus, 
the menstrual fluid is then alkaline, and readily coagu- 
lates. In cases, too, of dysmenorrhcea, the blood, being 
poured out rapidly or in escessive quantity, does not 
become mixed with the vaginal mucus, and so retains 
its property of coagulation. The cause of menstruation 
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onginates in the ovaries, and is generally coincident 
with each act of ovulation ; where both ovaries have 
been extirpated menstruation ceases permanently. Atler 
the discharge of the ovule from a Graafian follicle, the 
follicle undei^oes certain changes, which result in the 
formation of what is known as a corpus hteum. In the 
cavity of the follicle some blood is first effused, which 
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coagulates and contracts, pressing out the serum, which; 
with part of the coloring matter of the clot, is absorbed, 
and the internal fibrous membrane of the follicle simul- 
taneously hypertrophies and becomes convoluted, so as 
to occupy the space left vacant by diminution of the 
clot. This thickening takes place chiefly at that part of 
the follicle opposite to the opening made by the ovule, 
and as the membrane approaches this spot it decreases 
in thickness ; the follicle, filled by clot, and thickened 
membrane, now solidified, forms a corpus luteum. 

A section made through a corpus luteum at this early 
period reveals the coagulum of a slight gray color, and 
the convoluted wall scarcely distinguishable in color from 
the ovarian stroma, the fatty deposit being as yet scanty. 
It can be readily enucleated from its bed in the form of 
a spherical mass with corrugated surface. About the 
fourth week the thickened membrane undergoes further 
fatty degeneration, and owing to the formation of an in- 
creased quantity of oil-globules, it assumes a bright- 
yellow color, whence the name corpus luteum. The 
work of obliteration now goes on rapidly, the whole body 
shrinking until it becomes a mere spot, and in the course 
of two or three months entirely disappears. The pro- 
cesses just described are such as occur after the simple 
ovulation, coinciding with each menstrual period, im- 
pregnation not taking place ; when the newly escaped 
ovule is fecundated, these processes, though substantially 
identical, are carried out to a greater extent and cover a 
longer period of time ; a marked distinction therefore 
exists between the corpus luteum of menstruation and 
that of pregnancy. During the cessation of the menses 
following conception no ovules are matured nor dis- 
charged from the ovaries ; these organs, participating in 
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the increased vascularity of the uterus, cause the processes 
which take place in the Graafian follicle, after escape of 
the ovule, to be very much exalted in degree. 

The corpus luteum of pregnancy originates precisely 
in the same manner as that of menstniation, but instead 
of commencing to degenerate about the fourth week it 
continues to develop until the fourth or fifth month, when 
it measures about seven-eighths of an inch by three quar- 
ters of an inch, and occupies more than half the ovary ; 
the clot, having been deprived of its hsematin, is now 
reduced by absorption to the condition of fibrin ; the 
convoluted membrane is very much hypertrophied, being 
as much as three-sixteenths of an inch thick, its color 
bright-yellow from the deposit of oil-globules, as previ- 
ously described. About the sixth month the corpus 
luteum begins to diminish both in size and brightness of 
color ; after delivery, disintegration goes on with greater 
rapidity, only slight traces of it remaining at the end of 
the second month, the whole generally disappearing about 
four or five months after parturition. 
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CHAPTER IV. 

DEVELOPMENT OF THE OVUM. 

Having described the process of ovulation with its 
coiDcident function menstruation^ and the formation and 
disintegration of the corpora lutea, we come now to those 
wondrous series of changes which take place in the im- 
pregnated ovule ending in the production of a human 
being. 

The semen — the fecundating medium — is secreted in 
the testes of the male^ and consists of a viscid fluid con- 
taining a vast number of animated filaments called 
spermatozoa. In the human subject, according to Kol- 
liker, these filaments measure about g J^th of an inch in 
length ; they are enlarged at one end and taper towards 
the opposite end, terminating in fine filiform prolonga- 
tions, which, by rapid movements, eflfect the changes in 
position so peculiar to these bodies, and which formerly 
led to the supposition that they were animalcules. It 
has been proved experimentally by Spallanzani that the 
actual fecundating agent is the spermatozoa, and not the 
fluid in which they are contained. 

The mature unimpregnated human ovule is a globular 
body about j^^th of an inch in diameter, and consists 
of the yolk or vitellus and its envelope, the vitelline 
membrane. The viteUine membrane or zona pellucida is 
smooth, structureless, and transparent, possessing con- 
siderable toughness ; within it is the vitellus, a mass of 
colorless albuminoid matter, with a quantity of granules 
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and oil-globules floating in it; lodged in the vitellus is 
a small delicate transparent vesicle — the germinative ves- 
ickf within which is a minute point — the germinative 
spot The analogy between an ovule and an ordinary 
nucleated cell is marked, the germinative vesicle repre- 
senting the nucleus and the germinative spot the nucle- 
olus. The last stage of development of the unimpreg- 
nated ovule is reached immediately before it leaves the 
Graafian follicle, when the germinative vesicle disappears. 

For the development of the ovule it is necessary that 
it should come in contact with the male seminal secretion. 
In some of the lower creatures — ^^fishes, for example — 
impregnation is effected after the female has discharged 
her eggs ; in others, as birds, impregnation takes place 
before the egg is extruded ; in the higher order of mam- 
mals, including man, provision is made not only for 
fecundation of the ovum within the female organs, but 
also for its development. 

At the time of the rupture of a Graafian follicle the 
fimbriae of the Fallopian tube grasp the ovary in such 
a manner as to apply themselves over the precise spot 
where the ovule is about to escape, and then receive into 
the tube which propels it towards the uterus by ciliary 
and vermicular action ; and if about this time fruitful 
intercourse takes place, the male seminal fluid is ejected 
to the upper part of the vagina or into the uterus, its 
spermatozoa, partly by their own action and partly by 
the action of the uterine cilia, which vibrate upwards, 
come in contact with the ovule at some part of the gen- 
ital tract, and impregnation is the result. 

The first stage in the process of development now 
takes place — segmentation of the vitellus ; a fissure forms 
round the vitellus, which, extending in depth, gradually 
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splits it. ioto two segments ; about the same time, at right 
angles to the firet another fissure forms, and divides the 
two segments into four, each of which now undergoes a 
similar quadruple multiplication, to be again and again 
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repeated until the whole is converted into a congeries of 
globular botlies, designated the mulberry mass. These 
globular bodies consist of protoplasm containing vesicular 
nuclei, and by junction with each other form the blasto- 
dermic membrane ; this splits Into two layers, the exter- 
nal and internal blastodermic membranes; the external 
or serous membranes give rise to the osseous and nervous 
systems, the internal or mucous, to the mucous mem- 
branes and glands. The vitelline membrane still envel- 
opes the ovum, which thus possesses three tunics. The 
next step is the formation of the 
Fig. 27. anbryonic spot or area germiiwiiva, 

which is merely an ovular-shaped 
condensation of the external blasto- 
dermic membrane; occupying the 
centre of this is the area peSuoida, 
a transparent space where the cells 
of both external and internal layers 
lucLdm, BDd primitiie trace, are fewor in numbor ; within this, 
again, is a fine line, the primitive 
trace, which is the first indication of the embryo. Around 
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the area petlucida and between the blastodermic laminee 
is an a^regatioQ of cells ibrming the area vaseuloea, 
whence the vascular system is derived. According to 
Carpenter these cells arrange themselves in linear series, 
their walls becoming ab9orl>ed at the points of contact, 
thuB forming the channels, the primitive blood-disks 
being sui>plied from the nnclei uf the cells. 

The blastodermic membrane now forms two ridges, 
one on each side of the primitive trace; these are the 
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"dorsal plates," which afterwards unite so as to inclose 
within them the primitive trace. This is the origin of 
the spinal canal. At the same time the blastodermic 
membrane extends in an opposite direction, forming the 
" abdominal plates," which grow toward each other in a 
manner so as to divide the internal blastodermic mem- 
brane, containing the remains of the vitellus, into two 
parts; one part is inclosed within the plates, forming the 
future abdominal cavity, the other remains without and 
forms the umbilical vesicle, which gradually becomes so 
distinct from the embryo as to be only connected with it 
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ing tunic of the ovum is filled with a gelatinous substance 
which becomes absorbed as the amnion enlarges from 
secretion of fluid into its cavity. 

The AUmdois springs from the lower part of the in- 
testinal canal, and spreads out into the cavity left vacant 
by the formation of the amniotic folds; at first it con- 
sists of a membranous vesicle continuous with the cavitv 
of the intestine, containing bloodvessels derived from the 
intestinal circulation ; by degrees it advances between 
the amniotic folds until it reaches the ovular envelope, 
when it spreads out in all directions until it entirely sur- 
rounds the embryo ; its outer layer then fuses with the 
external membrane of the ovum, its cavity is obliterated 
by its internal layer coming in contact with and joining 
the external one, so that the allantois is now a single 
vascular membrane instead of, iis at first, a membranous 
sac or vesicle. A relic of the allantois is seen in the 
uraehuB^ a fibrous cord running from the bladder to the 
umbilicus, which remains throughout adult life. The 
outer envelope of the ovum is now made up of three 
distinct formations, first the vitelline membrane, then 
the outer amniotic fold, and lastly the two layers of the 
allantois ; the two first mentioned gradually disappear 
and give place to the allantois layers, which then become 
the sole external envelope, and is called the chorion. 

The chorion is covered over externally with a number 
of small villi, which at first are homogeneous in structure 
but aft^erwards branch out and contain nuclei ; later on, 
vessels from the chorion penetrate them in loops, and 
thus render them capable of absorbing nourishment for 
the embryo. About the end of the second month the 
greater part of these villi disappear, leaving a portion of 
the chorion opposite to the foetal umbilicus, and equal to 
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about one-third of it^ superfioies, still covered; these re- 
maining villi continue to increase and form the rudiment 
of the placenta; the rest of the chorion becomes smooth 
and loses a good deal of its vascularity. Having thus 



iar traced the changes which take place in the ovum, we 
uow turn our attention to the preparations made in the 
uterus for it8 reception. The first feature to be noticed 
is the increased vascularity of the uterine mucous mem- 
brane, which is greatly thickened, and presents a tume- 
fied velvety appearance, and has received the name of 
deddua vera, because it is cast off during labor; the 
whole of the uterine mucous membrane except that of 
the cervix takes part in its formation, it therefore ex- 
tends from fundus to os internum; the cervix at the 
same time becomes blocked up by thick viscid mucus 
secreted by the cervical glands. When the ovum arrives 
in the iit«nis it becomes arrested near the opening of the 
Fallopian tube, and lodges in one of the numerous de- 
pressions in the decidua vera, which by degrees forms a 
kind of embankment round the ovum, extending over 
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it until it is entirely covered in between the decidua vera 
and this new formation, called the decwiua reflexa; the 
decidua vera, then, is simply the uterine mucous mem- 
brane hypertrophied, the decidua reflexa being a new 
growth derived from it. At the time of formation of 
the decidna reflexa the chorion is in its primary villous 
stage, when non-vascular villi are distributed over the 




whole of its external surface. These villi insert them- 
selves into the uterine tbtlicles, and so intimately connect 
themselves with the decidua, that the membrane cannot 
be separated from the ovum without tearing the villi 
more or less. The changes previously described in the 
structure and arrangement of the villi then take place, 
and the vascular tufts forming the origin of the placenta 
ramify in the uterine follicles which develop for their 
reception. The capillary network surrounding the 
uterine follicles also increases to a great ext«nt, and 
furnishes a complicated interlacement of vessels which 
expose a very extended surface to the follicular walls. 
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It must be borne in mind that a double layer of metn- 
brane exists between the vascular loops of the chorion 
and the capillary network of the decidiia, namely, the 
investing membrane of the villi and the walls of the 
uterine follicles, through which, for the present, all in- 
terchange between the feetal and maternal circulation 
takes place. 

The next step, the formation of the placental sinuses, 
is effected by the coalescence of the network of vessels 
surrounding the utricular glands and the absorption of 
their walls at the points of junction, so as to leave, in 
place of a number of tortuous canals, single cavities 



occupyiug the entire thickness of the placenta. The 
walls of the villi now disappear, leaving the vascular 
loops free — the uterine follicles are also reduced to thin 
membranous cavities, wherein the loops ramify; the 
membranous divisions at last unite with the walls of the 
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foetal vessels, the result being that now one membrane 
only intervene between the fcetal and maternal circula- 
tion. This relation is maintaine<l to the last, the fcetal 
never emptying directly int« the maternal circulation. 
The existence of the placental sinuses, fir^t described by 
Hunter, is denied by several investigators, for example. 



by Dr. Braxton Hicks, wlm, in a paper on " the Anatomy 
of the Human Placenta," published in the Tratisadiojts 
of the Obstetrical Society of lioiidon for 1872, very 
acutely controverts this view, and enters minutely into 
the ai^uments both for and against it. Dr. Hicks holds 
that only capillary spaces exist between the placental 
villi, and that, although the intervillar space is continu- 
ous throughout the placenta, it has no communication 
with the uterine arteries or veins, and therefore in its 
normal condition does not contain blood. Dr. Hicks 
objects to the ordinary methods used to demonstrate the 
existence of the sinuses, as ii^ections from the maternal 
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side, and the passing of probes or bristles, because the 
exquisitely delicate membranous walls are ruptured by 
such treatment. He states, however, that when water 
is injected into the intervillar space of a detached ma- 
ture placenta, the fluid permeates the entire organ and 
escapes colorless from any fissures accidentally existing 
in the serotina or other artificial openings, but does not 
return through either artery or vein; the colorless con- 
dition of the water after passing between the villi going 
to prove the absence of blood, and its refusal to return 
by artery or vein seems to point to want of continuity 
between these vessels and the intervillar space.- Dalton, 
who adheres to the Hunterian view, states that on four 
different occasions he has taken an undelivered uterus, 
and after removing the child, has placed the womb under 
water with the placenta still adherent, and, by means of 
a blowpipe, has gently blown into a uterine vessel until 
air found its way throughout the whole extent of the 
intervillar space. The value of the experiment entirely 
hinges upon one point, — did the air find its way between 
the villi per vias naturales? or was the pressure suffi- 
cient to cause rupture of the barriers, which the oppo- 
nents of the sinus theory hold to exist between the 
uterine circulation and the intervillar space? 

The placenta receives its supply from the curling 
arteries of the uterus, the blood returning by the veins 
which emerge at a very acute angle to the uterine walls, 
so as to facilitate closure when the placenta is detached. 
Communication between placenta and foetus is effected 
by means of the umbilical cordj which is originally de- 
rived from that portion of the allantois extending from 
the foetal abdomen to the maternal membranes. It 
varies in length from six or eight inches to almost as 
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many feet ; when unusually long it is frequeutly found 
encircling the neck of the foetus, and aoraetimes ia 
knotted on iti^elf, a condition caused, perhaps, by the 
foetus floating through a loop of the cord during the 
earlier months of pregnancy when the amniotic cavity 
is large in proportion to the size of the child. The 
maternal end of the cord is usually inserted into the 
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centre of the placenta, but it springs occasionally from 
one side, forming what is called " battledore placenta." 
The cord consists of one vein, without valves, and two 
arteries inclosed in a quantity of gelatinous substance — 
the gelatin of Wharton, and is covered over by a layer 
of both chorion and amnion. In the early stage the 
vessels are straight, but afterwards the arteries become 
twisted round the vein. Having followed the track of 
the blood from the maternal system as far as the fcetus, 
a description of the course the blood takes within the 
foetus ia now required to complete the subject. When 
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the nmbilical vein arrives within the fcetal abdomen, it 
divides into two branches, one of which supplies the 
liver, and the other, the ductus venosiis, passes directly 
to the inferior vena t-ava. The oxygenized blood from 
the placenta on euteriog the inferior cava becomes mixed 
with the impnre blood from the lower extremities and 
flows into the right auricle, and thence through an 



opening in the auricular wall peculiar to intra-uterine 
life, culled the foramen ovale, into the left auricle, then 
into the Icti ventricle, and on into the aorta, whence it 
is distributed by the carotid and subclavian arteries to 
the head and upper extremities, to be then returned by 
the superior vena cava to the right auricle, and propelled 
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into the right ventricle, whence it passes into the pul- 
monary artery. As the lungs are all but impervious, 
the bulk of the blood traverses a special channel pro- 
vided for this pulmonary condition, called the ductus 
arteriosus, into the descending aorta, and is carried to 
the lower extremities, to be returned to the placenta by 
the hypogastric arteries. Attached to the anterior wall 
of the inferior cava at its cardiac extremity, is a thin 
membranous curtain called the Eustachian valve, which 
performs the double function of directing the current 
from the ascending cava through the foramen ovale into 
the left auricle and the stream from the descending cava 
into the right ventricle. The first act of respiration, on 
the child's birth, opens up the^ pulmonary circulation, 
and thus allows the blood from the right ventricle to 
pass through the lungs, whence it is returned into the 
left auricle; the circulation through the umbilical arte- 
ries is simultaneously stopped, causing all the blood from 
the lower extremities to return by the inferior cava into 
the right auricle. The supply from the umbilical vein 
also ceases. These modifications of the circulation ob- 
viate the necessity of the ductus arteriosus and venosus, 
which accordingly become obliterated, the foramen ovale 
gradually closes, and independent circulation is estab- 
lished. 
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CHAPTER V. 



THE GRAVID UTERUS. 



The unimpregnated uterus can scarcely be regarded 
as fully developed, inasmuch as it contains amongst its 
ultimate elements cells and muscular fibres capable of 
extended growth and development under the appropriate 
stimulus ; but if the stimulus is withheld these elements 
remain in a latent, undeveloped condition for any length 
of time. The most remarkable feature in the gravid 
uterus is its rapid and great expansion ; before impreg- 
nation it is about 2| inches long, and weighs about 1| 
ounces ; at the ninth month of pregnancy it measures 
12 inches in length, and weighs, immediately after de- 
livery, about 2 pounds. During the two or three 
first months of pregnancy the uterus maintains its unim- 
pregnated shape, gradually becoming spherical ; after 
the third month and later on, the perpendicular diameter 
increases in greater proportion than the transverse, caus- 
ing the organ to assume the characteristic ovoid form of 
the later months of pregnancy. At first the walls increase 
a little in thickness, but afterwards they become thinner 
when on section the outline of the cavity corresponds 
with the external contour of the organ. 

As the uterus increases in size the cervix projects less 
in the vagina. The usual explanation of this change is 
that the cervix becomes drawn up and absorbed, so to 
speak, into the uterine body ; but Drs. Farre and Dun- 
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can think that this shortening and obliteration of the 
cervix is caused by its growth in a lateral direction. At 
the early period of pregnancy, owing to its increased 
weight, the uterus sinks somewhat into the pelvis, but 
about the third or fourth month its fundus emerges from 
the pelvis, reaches the umbilicus about the sixth month, 
and continues to rise until at last it attains the level of 
the ensiform cartilage. 

In its ascent the uterus is directed at first by the axis 
of the pelvic brim upwards and forwards, afterwards this 
position is maintained by the sacral promontory and the 
symphysis pubis, so that the womb lies immediately be- 
hind the abdominal walls, and is thus placed in the best 
position for the avoidance of pressure either on the bow- 
els, inferior cava, or aorta. 

The actual increase in bulk of the uterine walls is due 
mainly to hypertrophy of the muscular coat, the peri- 
toneal envelope simply enlarging so as to keep pace with 
it ; the mucous lining, however, by developing into the 
decidua, adds somewhat to the entire thickness of the 
walls. The muscular coat of the uterus consists of three 
layers, described when treating of the unimpregnated 
organ, but these are more strongly defined in the gravid 
state. The internal layer, arranged concentrically around 
the opening of each Fallopian tube, and in a circular 
direction round the body, is thin; the middle layer is 
thicker and interlaces in all directions; the external con- 
sists of transverse and longitudinal fibres ; the transverse 
fibres, found principally on the anterior and posterior 
surfaces, surround the entire organ, and merge into the 
round, broad, and ovarian ligaments. The direction of 
these various fibres, however, is not so manifest in the 
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recent state as many of the diagrammatic representations 
would lead us to believe. 

When speaking of the unimpregnated uterus, reference 
was made to the existence of small fibre-cells and nuclei 
in the muscular coat; now it is to the enlai^ement of 
the fibre-cells into smooth muscular fibres of colossal 
size, and the development of new cells into first the small 
and then the large fibres, that this hypertrophy of the 
muscular coat is due. According to Kolliker this trans- 
formation takes place up to the sixth month, after which 
period none but the colossal fibres are to be found. The 
bloodvessels of the gravid uterus are considerably en- 
larged, the veins obtaining a muscular coat developed 
from embryonic cells pre-existing in their middle tunic. 
The veins supplying the placenta are, however, less 
amply furnished than the rest of the uterine veins. 

The question whether, in the gravid uterus, an actual 
augmentation of nervous supply takes place is a contested 
point. Dr. R. Lee, amongst a number of other dispu- 
tants, holds that the uterine nerves increase in bulk dur- 
ing the gravid state ; on the other side. Dr. Snow Beck 
asserts that there is no increase of nerve-tissue. Dr. 
Snow Beck in his dissections removed the neurilemma 
from the nerves of the gravid womb, and then compared 
the fine nerve-fibres with those of the unimpregnated 
organ, and found that no increase in size had taken place. 
It is now generally admitted that any increase in the 
size of the nerves is due solely to enlargement of the 
neurilemma, which is merely fibrous tissue, and is neither 
a "generator nor a conductor" of nerve force. 

Involution of the Uterus, — The uterus after delivery 
occupies the whole of the pelvic cavity, and is reduced 
to about eight inches in length, the thickness of its walls 
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being one inch ; its interior, as far as the internal os, is 
devoid of mucous membrane, but that of the cervix is 
retained. That portion of the uterine wall which gives 
attachment to the placenta, is nodulated, and exhibits 
the obstructed openings of the large placental veins. 

The first step towards the diminution of bulk is the 
contraction of the muscular fibres ; then about the end 
of the first week fatty degeneration ensues in the sub- 
stance of the large fibres, which gradually undergo ab- 
sorption ; at the end of the fourth week nucleated cells 
make their appearance and develop into new muscular 
fibres, replacing the effete structure about the end of the 
second or third month. The remains of the decidua 
are broken up by fatty degeneration and pass away in 
the lochia, and at the end of the first month the new 
mucous membrane begins to develop; the epithelium, 
cilia, and utricular glands are renewed in the order 
enumerated, and are completed about the ninth or tenth 
week, when the whole organ resumes its normal condi- 
tion. 

Fcetiis in Utero. — The entire foetal attitude is that of 
flexion. At the end of pregnancy the spine is curved 
forwards, the chin resting on the sternum, the thighs 
flexed on the trunk, the knees bent, and the arms crossed 
over the front of the chest, the head being the most de- 
pendent part. This arrangement of the trunk and 
limbs gives to the foetus an ovoid outline which is well 
adapted to the uterine cavity, and presents it in this 
most favorable position for passing through the maternal 
pelvis. 

It used to be held that when the foetus had once taken 
up its position, this was maintained until delivery; but 
repeated examinations have revealed that in the majority 
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of cases changes of position take place from time to 
time, and that they occur more readily during the earlier 
months, are most frequent in multiparse, and are often 
caused by contracted pelves. 

The reason why the head presents, in the great ma- 
jority of cases, has been variously accounted for, the 
most practical explanation being that it is determined 
by gravitation^ aided by the form and indinoMon of the 
uterine cavity. A series of experiments were made by 
Veit, who placed a foetus in a spheroidal vessel of salt 
water, of a specific gravity identical with that of the 
foetus, when it was found that its head gravitated lower 
than its breech, there being also a downward inclination 
of the right shoulder, which was accounted for by the 
position of the liver. Dr. Matthews Duncan found that 
the specific gravity of the detached head exceeded that 
of the trunk, and by a number of other experiments 
and logical deductions therefrom has considerably de- 
veloped the gravitation theory. The shape and inclina- 
tion of the uterine cavity, as was previously remarked, 
exert considerable influence. When a woman is in an 
upright position, the anterior wall of the uterus forms 
an angle of 35° with the horizon, down which incline 
the foetus has a tendency to slide, checked, however, by 
the cervix and closed os. If the woman is placed on 
her back, still the uterus is in an inclined position, its 
angle with the horizon being now 55°, so that in either 
of these positions (the superior gravity of the head being 
allowed) the foetus will naturally present with its cephalic 
extremity towards the os, impelled thereto partly by 
gravitation and partly by the inclination of the uterine 
walls. When the mother lies on either side the uterus 
is horizontal, which would leave the position of the 
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foetus unaltered in its relation to the womb; but as 
Schroeder observed, if the fundus is tilted over towards 
the side on which the woman lies, the foetus, obeying 
the laws of gravity, would reverse its position, and a 
breech presentation would result ; this, however, could 
take place only during the earlier months when the cavity 
of the uterus is larger in proportion to the size of the 
foetus. Sir James Simpson endeavored to account for 
the position of the foetus by reflex action ; but we prefer 
the foregoing simpler explanation to his ingenious theory. 

The various processes of development which have 
been taking place in the uterus and foetus are at length 
completed, and the time has come for the final act of the 
generative function, the expulsion of the foetus. The 
body of the uterus, it will be remembered, receives its 
nervous supply from the sympathetic, the cervix only 
being supplied by the spinal system. Labor, from its 
initiatory phase' to its full development, is the result of 
reflex action. For some time previous to the completion 
of pregnancy, the decidua becomes separated from the 
uterine walls, with the exception of that portion of it to 
which the placenta is attached, the decidua serotina; 
this detachment is brought about by fatty degeneration, 
followed by absorption, thus producing solution of con- 
tinuity, and placing the foetus and its membranes in the 
position of a foreign body in the uterus. Irritation of 
the uterine nerves is then set up, to be by them trans- 
ferred to the sympathetic ganglia, and thence reflected 
in the form of motor activity to the muscular coat of the 
uterus. 

When once the requisite amount of nervous tension 
is established, a discharge follows in the shape of ute- 

7 
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rine contraction, succeeded by a period of repose ; after 
a time renewed irritation reproduces nervous excitation, 
which again culminates in a fresh discharge of nerve 
force, to be followed, as l)efore, by a period of rest. 
These alternations of energy and quiescence succeed each 
other with increasing rapidity, and by degrees assume 
an inverse ratio towards each other, the contractions be- 
coming longer and the intervals shorter; the diaphragm 
and abdominal muscles are now brought into play, at 
first in obedience to the will, but in the latter stage 
their movements become reflex, until at last the com- 
bined action of these co-ordinated forces effect the ex- 
pulsion of the foetus. 

Although all uterine contraction is induced by ner- 
vous irritation, originating in the organ itself, it is not 
altogether independent of mental impressions. It is 
well known that the advent of the medical attendant, 
especially if a stranger to the patient, will occasionally 
induce temporary cessation of the pains: other mental 
stimuli, on the contrary, will induce action previously 
in abeyance; it is possible that these impressions are 
transferred to the sacral nerves which supply the cervix, 
and are by them communicated to the sympathetic. 

The mechanism which effects the dilatation of the os 
uteri during labor is subject to some doubt, some consid- 
ering it to be entirely passive, others partly passive and 
partly active ; when the paucity of circular muscular 
fibres in the cervix is taken into consideration with the 
fact that individually none of these fibres entirely sur- 
round it, but merely embrace segmental portions, it is 
not difficult to conceive how the excess of power from 
the body of the uterus forces the coniform bag of mem- 
branes in the shape of a hydraulic wedge between the 
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lips of the OS, and gradually distends it until the longi- 
tudinal iSbres are brought into play, which now render 
great assistance by contracting in the direction of the 
fundus, and thus drawing up the os over the presenting 
part of the foetus. 
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CHAPTER VI. 



MECHANISM OF LABOR. 



Under the designation Mechanism of Labor is com- 
prehended the various movements and changes in posi- 
tion assumed by the foetus in its relation to the maternal 
pelvis during labor. It is the basis of a scientific knowl- 
edge of the act of parturition, and it is of high import- 
ance to the student thoroughly to comprehend this 
mechanism, for a mastery of it will lift him above the 
level of a mere midwife. 

PresenUUion, — By this term we simply mean that por- 
tion of the foetus which comes foremost in the preliminary 
stage of labor. Presentations are divided into Natural 
and FauUy, Natural presentation comprehends cranial, 
breech, knee, and footling cases. Faulty presentations 
include all other varieties. Either end of the foetus may 
present, and delivery ensue; but when the transverse 
diameter presents, delivery is impracticable until the 
faulty presentation is rectified. 

The cranial is by far the most frequent presentation, 
so that by patients and nurses it is usually spoken of as 
the natural presentation ; in a breech presentation, on the 
contrary, the same authorities are wont to say that the 
child " comes the wrong way." 

Before describing the various cranial presentations, we 
will give a short description of the anatomy of the foetal 
head. The foetal skull (Fig. 39) is oval in shape ; the 
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craDial bones are eoft, and separated from each other hy 
membrauous diviBions called sutures, which serve as ini- 
portant guides in determining the head's position during 
labor. This absence of rigid bony union admits of 
considetuble compression of the head and modification 
of its shape during parturition. The principal sutures 
are the sagittal, coronal, and lambdoidal. The soffittai 
suture extends from tlie superior angle of the occipital 
bone to tlie root of the nose. It separates the two 
parietal bones, and in the foetus marks the division of 
the frontal bone into two equal parts. * 




The coronal suture separates the frontal from the 
parietal bones, and extends between the greater wing of 
the sphenoid bone on each side. 

The hmbdoidal suture separatee the superior edge of 
the occipital bone from the posterior edge of the two 
parietal bones. 

There are two forUanellee — the anlerior, quadrangular 
in shape, situat«d at the junction of the frontal and 
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parietal bones ; the posterior, situated at the junction of 
the parietal and occipital bones, is triangular in form, 
and is often wanting in a full-grown, well-ossified foetus. 
A knowledge of the shape and topography of these 
fontanelles is essential to enable us to discriminate the 
relative position of the head to the pelvis. 

The dimensions of the child's head, like those of the 
pelvis, should be accurately known. Dr. Murphy gives 
the measurements of the foetal head in a form easy of 
reference. 



Longitudinal measurements. 



In. 



Occipiio-bregmatic, 3} 
Occipito-frontal, . . 4| 
Occipi to- mental, . . 5 J 



In. 



Mento-bregmatic, 4 
Men to-frontal, . . 3 J 
Mento-occipital, . 5^ 



Transverse 
measurementfi. 



In. 
Bi-parietal,. . . 3} 

Bi-temporal, . . 3 

Bi-zygomatic, 3}-4 



The head may present in four different ways. First 
and oftenest, the oc^ciput points to the left acetabulum, 
and the forehead to the right sacro-iliac synchondrosis. 
Second, the occiput points towards the right acetabulum, 
and the forehead to the left sacro-iliac synchondrosis. 
In these two forms it will be observed that the occipvi 
is directed towards the pubesof the mother; in the next 
two thQ forehead takes this direction. Thus, in the third 
cranial presentation, the occiput points where the fore- 
head points in the first — to the right sacro-iliac synchon- 
drosis, and the forehead to the left acetabulum. In the 
same manner, the fourth is the converse of the second — 
the occiput pointing to the left sacro-iliac synchondrosis, 
and the forehead to the right acetabulum. 
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First Position. — Before the head reaches the pelvis its 
long diameter is parallel to the brim; on entering the 
pelvis, however, it assumes what is called the occipito- 
frontal obliquity, with the occiput directed downwards, 



and the chin bent on the sternum. This position natu' 
rally results from the application of the expulsive force 
from above ; the resistance being below, the upper por- 
tion of the spine flexes until the chin rests on the ster- 
num, thus steadying the head and affording another point 
for the transmission of force to the presenting part. 

Whilst the head is in this position, an examination 
reveals that the right tuber parietal is the most prom- 
inent i)art. The sagittal suture traverses the pelvis in 
the right oblique diameter, dividing the os uteri un- 
equally, more of the right than the left parietal bone 
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ischial spine behind the occiput and the right ischial 
spine behind the forehead, so that when expulsive force 
is applied from above, the head is compelled to move 
along these two inclined planes, which produce a twist- 
ing or sorewlike motion, and direct the head into the 
position above described. This movenieut of the head 
may be readily observed by keeping the finger in contact 
with it during two or three paina|.when it will be found 
that rotation takes place in one direction during a pain. 



and as the pain subsides the rotation is reversed, and the 
head returns somewhat to its former position ; these alter- 
nations go on until the head at last glides into its new 
position. Before rotation is quite effected, the chin 
leaves the sternum and the frontal portion of the head 
advances beyond the occiput, thus reversing the previous 
|>osition. The presenting part is now the posterior and 
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superior quarter of the right parietal bone, and here the 
secondary caput succedaneum U formed from pressure on 
the vicinal orifice. The occiput is now wedged against 
the pelvic arch, and remains stationary until the forehead 
aud face descend along the perineum, pressing against 
the coccyx, which, yielding about an inch, the head at 
last emerges under the pubic arch ; this process is called 
the movement of exfetmon. To the last the head main- 



Emargenca and eilenalun of the head— First position. 

tains a certain amount of obliquity towards the right, 
the first part to escape being the upper and posterior 
part of the right parietal bone. 

The shoulders have now to undergo a similar rotation 
(but reverse in direction to that which the head itstilf 
passed through), produced in precisely the same manner 
as before, by the spine of the ischium and sacro-sciatic 
ligaments. The right shoulder glides along the anterior 
surface of the right ischial spine, and passes forward under 
the arch of the pubis, and rests there whilst the left 
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shoulder sweeps along the perineum, as did the fiice 
when the head was undei^oing expulsion ; thb causes 
the head to revert to the first position, and is called the 
movement of reatUuHon. The objects fulfilled by these 
various movements of the fcetal head may be thus 
summed up. Obliquity is the means of always present- 
ing its shortest diameter of the head to the pelvic canal ; 
flexion and extension cause the head to advance along 
the curved passage of the pelvis ; rotation and restitution 
place the fcetus in favorable relation to the varied diam- 
eter of the pelvic brim and outlet. 

Second Potion. — This being merely the converse of 
the first position, it will be needless again to go through 
the details, all that has been said about the first position 
being equally applicable to the second, bearing in mind, 
however, that the direction of the head's occipito-frontal 



diameter when within the brim is in the lefl instead of 
the right oblique diameter of the pelvis. 

Third Foeitvm. — It has been pointed oat that the 
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head in this position presents in a reverse direction to 
that which takes place in the first aad second positions, 
that is, with the forehead forwards, the consequence 
being that the mechanism of this class of labors present 
more difficulties than are met with in the former class. 

When the head enters the brira it is found that the 
sagittal suture traversing the pelvis in the right oblique 
diameter may be traced downwards and forwards to the 
anterior fontanellc, and upwards and backwards to the 
posterior fontanellc; the dilference in the situation of the 
fontanelles (the posterior being generally the lower) is a 
means of dif^nosing this position. 



lo (rch— Third position. 



Labor may here t«rminate in two ways, — either by 
the forehead remaining towards the pubis, expulsion 
taking place in this position, or by the occurrence of ro- 
tation into the second position, with the forehead towanis 
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the left sacro-iliac synchondrosis, and the occiput towards 
the right acetabulum. 

If the head passes down so that the occiput takes up 
a position behind the right ischial spine, this part pre- 
sents a barrier over which the occiput cannot pass, so 
that rotation is impossible, and the head is compelled to 
descend unaided by the screwing movement, the fore- 
head, face, and chin passing under the piibic arch, and 
the occiput passing along the sacrum and perineum. 

The more usual course, however, in the third presen- 
tation is for the occiput to descend in the frmd of the 
right ischial spine, and move along its anterior surface, 
the forehead being at the same time directed by the 
sacro-sciatic ligaments into the second position. When 
the occiput descends freely (the anterior fontanelle being 
out of the reach of the finger), the position is favorable 
for rotation ; if, however, the forehead continues to de- 
scend, it is probable that delivery will take place in the 
manner first described. 

Bearing these fiicts in mind, it is sometimes possible 
to assist in inducing rotation by pressing up the brow 
towards tlie ilio-pectineal line, so that the forehead may 
ride over the left ischial spine whilst the occiput passes 
under the spine of the opposite side. 

Fourth Position, — This position bears a like relation 
to the third that the second does to the first; the occipito- 
frontal diameter of the head presenting in the left 
oblique diameter with the anterior fontanelle towards the 
right acetabulum. Rotation in this position is consid- 
ered to be more difficult on account of the rectum dimin- 
ishing the left oblique diameter of the pelvis. 

With regard to the relative frequency of the various 
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cranial presentations, it appears from statistical observa- 
tions that the first and third are bv far the most fre- 
quent, the second and fourth occupyiog a very much 
lower rate in the percentage of cases. Leishman gives, 
as average numbers : 

First Position. Second Position. Third Position. Fourth Position. 
67.03 9.52 20.92 2 52 



MECHANISM OF LABOR. 87 



CHAPTER VII. 

MECHANISM OF LABOB. 

Face Presentations. — ^These are also divided into four 
classes : 

First, Face in right oblique diameter of 1 

^ * * ' * ' * i- Forehead forwards. 

Second, Face in left oblique diameter of 

pelvis, J 

Third, Face in right oblique diameter 
of pelvis, 

Fourth, Face in left oblique diameter of 
pelvis, 



Forehead backwards. 



These presentations differ from cranial presentations 
in extension of the head having taken the place of flex- 
ion ; this extension brings the face into the presenting 
position instead of the vertex. If the formation of the 
face is considered in relation to the pelvis, it is obvious 
that the chin in face presentations will naturally occupy 
the position that the occiput fills in cranial presentations ; 
it therefore follows that the natural way of delivery in 
facial presentations is for the chin to emerge under the 
pubic arch and the forehead to pass along the perineum. 

First Facial Presentation. — When the face is in this 
position the finger will find the nose occupying the right 
oblique diameter, the forehead being towards the left 
acetabulum ; tracing the nose in the opposite direction, 
that is backwards and upwards, the mouth and chin are 
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felt towards the right sacro-iliac synchondrosis. The 
nose, like the sagittal suture in the first cranial presen- 
tation, divides the os uteri unequally, the right side of 
the face taking the anterior and larger portion. 

The presenting part is the upper portion of the right 
malar bone, and on it, implicating the eye, will be found 
the primary caput suocedaneum. As the face enters the 
brim, the chin comes in contact with the anterior surface 
of the right ischial spine, which induces rotation from 
right to left, being opposite in direction to the rotation 
performed in the first cranial presentation. The fore- 
head and cranium are now in the hollow of the sacrum, 
and the presenting part will be found lower down the 
face than before, namely, the right cheek and angle of 
the mouth, where the secondary caput succedaneum will 
be formed if the face remain long enough in this posi- 
tion. The chin now passes under the pubic arch, and 
rests against it whilst the forehead and vault of the cra- 
nium dilate the perineum and glide along it, performing 
a movement of flexion in every respect analogous to the 
extension which takes place in the first cranial presen- 
tation, when the occiput is fixed against the pubic arch ; 
a further noticeable analogy is that the chin, like the 
occiput in the last-mentioned presentation, does not 
emerge exactly in the antero-posterior line, but slightly 
to the right. The shoulders rotate and emerge as in the 
first cranial presentation. 

Second Facial Presentation. — The forehead here pre- 
sents tow^ards the right acetabulum, and the chin towards 
the right sacro-iliac synchondrosis, the mechanism being 
identical with the last-described presentation, save that 
the various positions and rotations are reversed. 

Third Facial Presentation, — The nose will be found 
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to be in the right oblique diameter, with the forehead 
towards the right sacro-iliac synchondrosis, and the left 
malar bone is the presenting part. The chin glides along 
the anterior surface of the left ischial spine under the 
pubic arch, whilst the forehead and cranium pass along 
the perineum ; this presentation and the /owr^A, which is 
its converse, are very rarely met with. 

According to Churchill, face presentations occur once 
in every 223 J cases; the relation that the first presen- 
tation bears to the second, according to Naegele, is as 22 
to 17. Face presentations do not call for much in the 
way of active treatment, but if aid seems to be needed 
the finger may be introduced into the mouth and an 
attempt made to promote rotation forwards and down- 
wards, so as to bring the chin under the pubic arch. 
The neck being bent far back puts on the bloodvessels a 
degree of pressure which it is advisable to relieve as soon 
as occasion demands, hence the forceps may be used here 
earlier than in cranial presentations. 

Brow presentation is an unfavorable form of face pres- 
entation, and the presenting part being one of the fron- 
tal protuberances, the forceps will be generally required. 

Pelvic Presentations. — Pelvic presentations are now 
usually included amongst the natural presentations. A 
contrary opinion was long held, and the earlier obstet- 
ricians used to attempt to rectify presentations of this 
class. Now, however, it is acknowledged that although 
foetal life is placed in greater jeopardy, pelvic presenta- 
tions are to the mother not more riskful than cranial 
presentations. 

It is obvious that the head of the foetus in utero is 
the most bulky and unyielding part ; when, therefore, in 
cranial or face presentations, the head is born, the most 
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difficult part of the task is accomplished, for now the 
pelvic passage of the mother is so dilated that the rest 
of the foetal body slides out with comparative ease. In 
pelvic presentations, on the contrary, the last is the most 
difficult stage of delivery, for although in breech presen- 
tations, with the legs flexed on the trunk, the bulk is 
considerable, yet these soft and compressible parts fail 
to dilate the canal so effectually as the passage of the 
comparatively hard head, so that when the cranium 
arrives at the outlet of the pelvis it has further to dilate 
the parts ; another difficulty, too, in the final stage of 
pelvic presentation arises from the uterus having only 
the head to contract on is placed at a great mechanical 
disadvantage, and can exert but feeble expulsive force. 
If at this stage the head does not speedily follow, the 
trunk compresses the cord and suffocates the child. 
These are the principal reasons why the foetus is so much 
more frequently sacrificed in pelvic than in cranial pres- 
entations. 

The mechanism of pelvic presentations bears a con- 
siderable resemblance to that of cranial presentations, 
modified by the difference existing between the present- 
ing parts. 

Pelvic presentations may be divided into four classes, 
two with the foetal abdomen towards the maternal spine, 
and two with the foetal abdomen towards the maternal 
abdomen. In the first pelvic presentation the breech is 
in the left oblique diameter, with the left trochanter 
forwards directed towards the right acetabulum. When 
the OS uteri is fairly dilated, the sulcus between the nates 
will be found to be in the right oblique diameter, with 
the genital organs towards the right sacro-iliac synchon- 
drosis, and the anus and sacrum to the front. It is a 



MECHANISM OF LABOR. 91 

matter of the greatest importance to be able to detect 
pelvic presentations with certainty, and although to the 
eye there is considerable difference between the nates 
and shoulder, still when only the tips of one or two 
fingers can be brought to bear on the exploration, the 



discrimination of the parts is not a little difScult. For 
example, in a hasty and imperfect examination, the 
female genital organs may be easily confounded with the 
margin of the axilla; if, however, the examination is 
conducted with adequate care, and the various parts are 
thoroughly identified, all difficulties may be overcome. 
The anus and the asperities on the back of the sacrum 
are specially trustworthy in the diagnosis of breech pres- 
entations. The breech in passing through the pelvis 
performs a rotation somewhat similar to but not so com- 
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plete as that which the head undergoes in cranial presen- 
tations ; this incomplete rotation is due to the soilness 
and compressibility of the presenting part, which adapts 
itself to the pelvic inclines without effecting the usual 
changes in position in the child's body, the result being 
that the trunk passes through the pelvis nearly but not 
quite in the antero-posterior diameter. When entering 
the brim the lefl hip descends lower than the right, and 
this relative position is maintained until the left hip 
reaches the pubic arch, when it is partially arrested ; the 
opposite hip then glides along the perineum, describing 
the arc of a circle whose centre is the poirtt d^appai of 
the left hip with the pubic arch ; as soon as the right 
hip passes through the outlet the breech descends, the 
legs escape, and the lower part of the trunk is born. 
The descent and expulsion of the shoulders are effected, 
as in the hips ; the left shoulder first descends under the 
pubic arch, and there forms the centre on which the right 
shoulder revolves along the perineum until both emerge, 
leaving the head only in the pelvis. Whilst all this has 
been taking place the head has become flexed on the 
sternum, a position it is important not to disturb by 
making undue traction on the trunk, lest the neck may 
become extended and the arms slip up alongside the head, 
and thus prove a serious bar to delivery. As the shoul- 
ders emerge the head enters the right oblique diameter 
of the pelvis with the occiput towards the left acetabu- 
lum ; the face then rotates into the hollow of the sacrum, 
the occiput presses on the pubic arch, the chin, nose, and 
forehead sweep along the perineum until the head is bom. 
Now it is evident how important it is that the chin should 
keep well to the sternum ; indeed, sometimes it becomes 
necessary to assist nature in this respect, to depress the 
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chin by pushing on the malar bones with the two first 
fingers of the left hand on each side of the nose (or, as 
some prefer, in the mouth), and at the same time to make 
pressure with the two fingers of the right hand against 
the occiput in an upward direction. 

Second Pelvic Presentation. — This is the converse of 
the last, the hips being in the right oblique diameter, 
with the right trochanter forwards and towards the left 
acetabulum ; the movements are the same as in the first 
presentation. 

Third Pelvic Presentation. — The hips occupy the right 
oblique diameter, with the left trochanter forwards and 
towards the left acetabulum ; the left hip is the present- 
ing part. The head enters the pelvis in the left oblique 
diameter, with the occiput towards the left sacro-iliac 
synchondrosis; rotation is effected from left to right, 
until the face passes into the hollow of the sacrum. JEx- 
pulsion is effected as in the first pelvic presentation. 

Fourth Pelvic Presefntaticm. — ^The hips occupy the left 
oblique diameter, with the right trochanter towards the 
right acetabulum ; the right hip presents ; the head enters 
the brim in the right oblique diameter, with the occiput 
towards the right sacro-iliac synchondrosis, and rotate 
from right to left. Expulsion is effected as in the first 
pelvic presentation. 

With regard to the relative frequency of the various 
forms of pelvic presentations, the first and second are 
most common, the third and fourth being of compara- 
tively rare occurrence. 

Foot and Knee Presentations. — So far as mechanism 
is concerned, these cases do not differ from breech pres- 
entations ; it is therefore unnecessary to go over the same 
ground again. 
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DiagTWsis. — In footling cases the membranes usually 
descend through the os uteri in an elongated form like 
the finger of a glove, the foot sometimes being recog- 
nizable through them. Wben the membranes are rup- 
tured, the presenting limb should be carefully examined 
to determine whether it is a foot or a hand. Notice that 
the ends of the toes form an even line, whilst the ends 
of the fingers are irregular ; the great toe is in close 
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proximity to the rest, whilst the thumb is separate and 
more mobile ; the projection of the heel beyond the leg 
is, however, the special diagnostic test. In pelvic and 
footling cases, when the trunk emerges, the cord, as far 
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as possible, must be protected from pressure, by gently 
pulling it down as the foetus descends, so as to avoid 
undue tension, and then endeavoring to guide it into the 
bollow of one of the sacro-tliac synchondroses. The 
pulsation of the cord must be observed with the finger, 
and if any fla^ng of the circulation is detected, aid 
must be given at once, or the life of the child will be 
sacrificed. The plan already described for extracting 
the head may be tried ; but if there is great resistance, 
the forceps should be used. 

Tranaverae PreseniaUom. — The foetus is here presented 
broadside to the os uteri instead of endwise, as in the 
presentations previously considered. In this position, 
under ordinary circumstances, it is impossible for deliv- 



ery to take place without the assistance of art ; these pres- 
entations are therefore classified as unnatural ; shoulder, 
elbow, and hand presentations are included in this group 
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under the generic title of arm presentation. They are 
divided into four varieties, — ^two with the child's back 
towards the abdomen of the mother, and two with the 
child's back towards the spine of the mother. In any 
of these cases the child's head may lie to the right or to 
the left ; hence the four positions. There is no necessity 
to speak of the mechanism of this form of presentation, 
as delivery is usually effected by artificially converting 
it into a footling case. The early diagnosis of transverse 
presentations is very important, but not very easy to de- 
termine, as the presenting part is generally out of finger 
reach until labor has advanced in some degree. The 
shoulder is usually the first part to appear at the os, the 
arm coming down later on. It may be distinguished 
from the breech by being less fleshy, and by having but 
one projecting part ; whereas the breech has two, with 
the genital organs between. If, however, there is any 
doubt, the best authorities deem it advisable to gently 
disengage the limb, when the foot or hand will at once 
decide the question. If the arm is down, it should be 
ascertained whether the head or shoulder accompanies it ; 
if the head, it is better not to interfere until it enters 
the brim, lest bad be made worse by the conversion of a 
head and arm into a shoulder presentation, pure and 
simple. After the head ha3 entered the brim, the arm 
may be pressed up alongside it during the interval 
between two pains, and kept up during a pain or two, 
when it will probably be carried up over the brim, and 
allow the head to present alone. If the shoulder accom- 
panies the arm, the operation of turning should at once 
be resorted to ; for if the foetus and maternal pelvis are 
both of normal size, unaided delivery is impossible. 
The shoulder becomes jammed tighter and tighter against 
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the soft parts of the mother, the child dies through the 
undue pressure, and the mother perishes either from 
exhaustion consequent on extensive sloughing, or from 
rupture of the uterus, brought on by violent but futile 
attempts to expel its contents. 

Spontaneous Evolution and Expulsion. — Under certain 
circumstances, however, cases of arm presentation have 
been delivered by the unaided natural efforts. This 
may be effected in two ways. First, by the uterus re- 
laxing so far as to allow the arm to recede and the breech 
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to come down, constituting the spontaneous evolution of 
Denman, a phenomenon of extremely rare occurrence ; 
and necondf by the arm remaining down and the neck 
and shoulders impinging on the pubic arch, forming the 
centre of motion for the trunk to revolve on. Expul- 
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sion takes place by the trunk becoming gradually doubled 
on itself, and moving down the hollow of the sacrum to 
the perineum, delivery being accomplished as in pelvic 
presentations. This form is of relatively more frequent 
occurrence than the last, and is described as the sponta- 
neous expulsion of Douglas, who first described it. This 
obstetrician held it to be the true explanation of Den- 
man's spontaneous evolution ; later observers, however, 
have corroborated Den man, and it is now admitted that 
in both these ways delivery may take place. For 
Douglas's variety to take place, either the foetus must be 
considerably under, or the maternal pelvis over, the 
normal size. 

The causes of transverse presentations are ascribed to 
narrowness of the pelvic brim, spasmodic contraction of 
the uterus, and undue foetal movement, especially when 
associated with a large quantity of liquor amnii. 

Funis Presentation consists in the escape of a loop of 
the funis below the presenting part of the foetus, and is 
a complication of the gravest kind with regard to the 
life of the child. It may accompany any of the numer- 
ous forms of foetal presentation, occurring least frequently 
with cranial, more so with breech, and most of all with 
transverse presentations. This disproportion may be 
accounted for by the difference in the contour of these 
parts and the more or less completeness and adaptation 
of the several foetal presentations to the maternal passages. 
For example, the head fits the os and other portions of 
the passage in such a manner as to leave but little room 
for the cord to get past it ; a shoulder presentation, on 
the contrary, is extremely unfavorable in this respect, 
the adaptation between the parts being so very imperfect. 
Clase proximity of the placenta to the os uteri is another 
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cause ; and sudden rupture of the membranes, with escape 
of ail excessive quantity of liquor amnii, may carry the 
cord forward and cause it to present. 



Further progress of spontineoui svolutlon. 

The diagnosis of this complication is not difficult after 
rupture of the membranes, and before this event it is 
well not to be too officious in examining, as, by prema- 
turely rupturing them, we may add to the mischief; for 
so long as the membranes are intact we may safely con- 
clude that the cord is in a position much more&vorable 
than we could possibly give it by manipulation; more- 
over, by allowing the membranes to fulfil to the utter- 
most their' office of dilating the passive, we secure the 
principal conditions of a speedy delivery, so greatly to 
be desired in funis presentations. When the cord hangs 
down in the vagina it may easily be recognized by tak- 
ing it beween the fingers, when, if pressure has not done 
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its fatal work, the fcetal pulse will be felt; even if pul- 
sation has ceased, it is not difficult to identify the oord 
by touch alone. It is on record, however, that a coil of 
the small intestine, passing through a rupture in the 



uterus, has been mistaken for the umbilical cord ; but 
this blunder could scarcely occur without gross Dili- 
gence or ignorance, or a perilous union of both. In 
prolapse of the funis the dangerous effect on the foetus 
is the only thing to be taken into consideration, for the 
progress of delivery is in no way interfered with, nor 
does the mother encounter any additional peril. The 
cause of danger to the child is pressure on the cord, and 
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consequent stoppage of the foetal cifcalation. To obvi- 
ate this is no easy matter; for although the funis may 
possibly be readily replaced, yet it oflen still more 
readily comes down again. Various have been the 
plans for rectifying this aberration. Sir Richard Croft 
advised that the offending portion of the cord should be 
carried up to the fundus of the uterus, and there sus- 
pended on the limbs of the child, in many cases a diffi- 
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cult and somewhat dangerous proceeding. Some are 
content with endeavoring to place the prolapsed portion 
of the cord above the occiput in the hollow of the neck. 
The difficulties in the way of successfully replacing the 
cord have led many obstetricians to devise instruments 
to effect this object; the simplest form, and type of all 
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the others, consists of a thin flat slip of whalebone with 
an opening near one end, througli which a loop of tape 
ifl passed; the prolapsed funis being placed within the 
loop, the tape ends are drawn down so as to bring the 
funis close to the instrument (without compressing it), 
and the whole is then passed up towards the fundus 
uteri, and either lefl in situ, or after a pain or two the 
tape is drawn away by liberating one end and pulling 
at the other, the whalebone being afterwards separately 
withdrawn. Mr. Bobertou uses a lai^ vulcanized soft 
and flexible rubber catheter with a stilet. A loop of 



worsted is passed round the cord and through the eye of 
the instrument, which is introduced with the stiletinsi^, 
the stilet is then withdrawn, and the catheter allowed to 
remain until it is expelled with the placenta. Dr. 
Barnes su^ests that, whilst the cord is being replaced, 
the patient should assume the knee-e/bow position. If 
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the cord persbte in slipping down again, it is well to try 
Dr. Collins's plan of wedging a piece of sponge between 
the presenting part of the fcetus and that part of the pas- 
sage where the funis slides down. When, in spite of all 
efforts, we are unable to return the cord, it should be 
placed so as to undergo as little pressure as possible. 
In cranial presentations it should be placed in the sacro- 
iliac synchondrosis unoccupied by the head. In other 
presentations it must be placed where the fcetus presses 
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least on the pelvis, and carefully and constantly ob- 
served. If pulsation is seriously interfered with, it be- 
comes a question whether delivery should be expedited 
by artificial means, ergot, version, or the forceps, bear- 
ing in mind that in endeavoring to preserve the child's 
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life that of the mother ought not to be endangered. If 
the child is evidently dead, no steps need be taken unless 
other circumstances than prolapse of the funis call for 
interference. We must not conclude, however, that the 
child is dead because pulsation in the cord has for a time 
apparently stopped, as life may persist for some time not- 
withstanding very untowaixl appearances so far as pla- 
cental circulation is concerned; if, however, the cord 
continues flaccid and pulseless, we may safely conclude 
that the child is dead. 

The question of turning is a disputed point, the ma-* 
jority of authorities holding that this operation is rarely 
called for in funis presentations pure and simple; if, 
however, the child is evidently about to succumb and 
version can be i>erformed without considerably increas- 
ing the risk to the mother, turning may be allowable. 
Similar evidence must prevail with regard to the advisa- 
bility of administering ergot, or the application of the 
forceps. 
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CHAPTER VIII. 



PLACENTA PREVIA. 



Placental Presentation, — This, which is also fre- 
quently called placenta prcevia, consists in the attach- 
ment of the whole, or part of the placenta, over the 
cervix ateri. When the placenta is implanted com- 
pletely over the cervix, it is said to be placenta centralis ; 
when only partially, placenta lateralis. 

The usual position of the placenta is to the right or 
left of the fundus, generally to the right. The causes 
of cervico-placental attachment are not satisfactorily 
established. 

The ovule, generally supposed to be impregnated 
prior to its arrival in the uterus, usually selects a spot 
on which to attach itself adjacent to the opening of the 
Fallopian tube. Leishman supposes that the tumid and 
rugose condition of the uterine mucous membrane, exist- 
ing during menstruation and for a short time afterwards, 
mechanically arrests the ovum, which would otherwise 
gravitate to the cervix ; so that if through any delay the 
ovum makes its appearance after this turgid condi- 
tion of the mucous membrane has subsided, it may de- 
scend and be arrested at the cervix ; or, which probably 
happens more frequently, may escape altogether. If the 
ovum attaches itself to the cervix, placental presentation 
would result. Tyler Smith opines that even if the ovule 
escape from the Fallopian tube in an unimpregnated con- 

10 
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ditiou, it may become attached to the cervix and there 
undergo impregnation. In tlie earlier months of preg- 
nancy there ia nothing to indicate the existence of pla- 
centa prffivia. At this period, the (act of the attachment 
of the placenta to the cervix, may cause uterine irrita- 
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tion, followed by abortion. In the later months, pla- 
cental presentation usually giveti rise to more or less 
severe attacks of htemorrhage, and their recurrence warns 
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the attendant to be on the alert and to take the necessary 
precautions. If we are summoned to such an attack of 
flooding, it is imperative to make an examination, so 
that if the placenta does present, the patient may be 
treated in character with the gravity of the case. Ex- 
amination, perhaps, reveals to the finger a thick and 
turgid condition of the os, owing to the increase in size 
of the vessels, which have become enlarged for the pur- 
pose of supplying the placenta. If the os is partially 
dilated, the soil mass of the placenta, differing in its 
fibrous texture from a clot, may be felt ; this is much 
easier made out if the head presents, as it affords a back- 
ground, so to speak, on which the examination can be 
made. In other presentations the result' is frequently 
less satisfactory. The placental bruit will be heard 
most distinctly in one of the iliac regions. The distinc- 
tion between haemorrhage from placenta praevia (or una- 
voidable hsBmorrhage) and that which arises from de- 
tachment of the placenta when it occupies its normal 
position (accidental haemorrhage), is that in placenta 
prsevia the haemorrhage increases during a pain, from 
further detachment of the placenta ; whilst in accidental 
haemorrhage, the presenting part, acting like a ball valve, 
blocks up the os uteri during each pain, and thus stops 
the egress of blood, which, in this form of bleeding, is 
poured out higher up in the uterus. The loss of blood 
in placental cases varies from a few insignificant spurts 
to a sudden and alarming outpouring, sometimes even 
destroying the patient ere assistance can be procured. 
The bleeding often takes place prior to the commence- 
ment of labor, and results from detachment from time 
to time of successive small portions of the placenta caused 
by "developmental expansion of the cervix," each de- 
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tachment causing a more or less severe attack of haemor- 
rhage. It is when the cervix begins to dilate after the 
commencement of labor that haemorrhage in the most 
violent and alarming forms comes on; this, like acci- 
dental haemorrhage, may be repeated several times 
during labor, as successive portions of the placenta are 
detached from the dilating cervix. It now behooves the 
attendant to be ready to act with promptitude ; in the 
whole range of midwifery no cases require more self- 
possession. The principal methods of treatment are the 
plug or tampon, puncturing the membranes, version, 
and extraction or separation of the placenta. When 
haemorrhage occurs after the second month of utero- 
gestation, and is ascertained to be due to placenta praevia, 
Dr. Greenhalgh recommends the induction of prema- 
ture labor at once, or as soon as the condition of the 
patient will permit. To this end he advises that an air- 
ball covered with spongiopiline should be introduced 
into the vagina and then inflated, while a bandage is 
firmly bound round the abdomen, and ergot and borax 
administered in repeated doses. If, in the later months 
of pregnancy, an attack of flooding followed by a con- 
tinued drain sets in, the plug is the fitting initiative 
treatment, though it must be remembered that plugging 
is but a temporary resource till more eflBcient measures 
can be taken. 

Various materials are made use of to form the plug. 
If we want it to remain in the vagina only a short time, 
a piece of sponge is the best substance, for when placed 
in sUu its tendency to swell from absorption of the blood 
makes it more effective. 

The objection to sponge, however, and indeed to 
almost any other substance except the elastic bag, 
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presently to be described, is that the uterine discharge 
soon renders the plug fetid, so that it requires to be 
changed frequently, say every two or three hours. 
Strips of lint dipped in iced water and passed, with the 
aid of a speculum, one by one up the vagina until it is 
filled, forms a very efficient plug [vide the method of 
plugging given in the section on Abortion]; or we may 
use a hollow ball, made of caoutchouc, introduced empty 
and then either inflated with air, or filled with iced 
water by means of a tube attached to the ball. It is 
well to empty the bladder previous to plugging. The 
object of plugging is to compress the placenta between 
the presenting part of the foetus and the substance intro- 
duced, and thus to check hsemorrhage and at the same 
time to favor coagulation of the blood already efiiised. 
The patient should be kept perfectly quiet in a cool and 
airy room, lying on a hard bed, with the pelvis slightly 
raised, and fed with simple diet. Internal remedies in 
the form of astringents are useless. 

Puncturing the membranes, seldom resorted to now, 
was a favorite practice of the older obstetricians. It is 
performed either by the finger, or, if the os will not 
admit the finger, by a probe or trocar, selecting that side 
of the OS which is free from placenta. Its supposed ad- 
vantages are, that the evacuation of the liquor amnii re- 
duces the size of the uterus, diminishes its blood-supply, 
and facilitates the induction of labor where turning is 
impossible, and the presenting part of the child pressing 
against the cervix uteri acts as a plug to restrain the 
haemorrhage. On the other hand, puncturing the mem- 
branes renders turning far more difficult, and puts the 
child's life in greater peril; moreover, evacuation of the 
liquor amnii does not always promptly induce labor, nor 
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arrest hsemorrhage, flooding uot unfrequently taking 
place when there is no liquor amnii. 

Version is the accepted treatment in the great majority 
of placental presentations. When the os uteri is dilated, 
or dilatable, and the patient not greatly exhausted by 
excessive flooding, version gives the greatest chance of 
life to the child and recovery to the mother. The opera- 
tion should be performed as soon as the os is sufficiently 
dilatable, the risk to both mother and child being in- 
creased with each successive hsemorrhagic attack. 

The hand is passed into the os uteri in the usual way, 
choosing that side of it least covered by the placenta, 
and the feet are searched for and brought down. Ver- 
sion, as a rule, is easier in cases of placenta prsevia than 
in ordinary cases of malpresentation, as the uterus is 
rendered passive and dilatable from loss of blood. The 
hand and afterwards the arm plug the os, until the child's 
legs in coming down fulfil the same office in a still more 
efficient manner. Cases have occurred where the exces- 
sive violence of the uterine contractions have driven all 
before them, detaching the placenta, and forcing it along 
the vagina with the child behind it. This example has 
been imitated, in some degree, by detaching the placenta 
artificially in the expectation that the haemorrhage would 
cease, and the necessity of turning be thus avoided. 
Mr. Kinder Wood and Dr. Radford of Manchester were 
the first to adopt this treatment, afterwards Sir James 
Simpson advocated it in his usual vigorous manner. 
Sir James collected statistics on the subject which put 
the proposed plan in a very favorable light with regard 
to both mother and child ; the mortality of children in 
cases of placenta prsevia being notoriously great Un- 
fortunately the value of these statistics was lessened by 
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including under the same head both cases of natural 
expulsion and artificial extraction. That natural expul- 
sion is favorable to the life of the child may be readily 
conceived, inasmuch as the excessive energy of the uterine 
contractions, after detaching the placenta, quickly urges 
the child into the world ; but in cases of artificial ex- 
traction, we have no security that uterine action will 
follow with such rapidity as to save the child from death 
through loss of blood. 

In twenty-five of the cases adduced by Simpson out 
of eighty-six, extraction of the placenta had to be fol- 
lowed by version, thus placing the operation on a very 
different footing to natural expulsion. Sir James Simp- 
son also held that in placenta prsevia the source of haem- 
orrhage was the placental cells, the blood being supplied 
through the uterine vessels to that portion of the placenta 
still attached. A view strongly controverted by Drs. 
Robert Lee, Tyler Smith, and others. 

Dr. Tyler Smith argued that although there is no im- 
pediment to the flow of blood through the placental 
cells and openings on the placental surface, still that were 
only half the placenta detached sufficient blood could 
not be poured out to account for the immense gushes 
which are so often witnessed ; and further, that the size 
and valveless state of the uterine veins, the channel being 
unimpeded from the right auricle to their open mouths, 
are strong evidences in favor of the supposition that the 
principal part of the blood in cases of placenta prsevia 
comes from the veins, at the same time allowing that 
some bleeding does occur from the detached surface of 
the placenta. Whilst differing from Sir James Simpson 
as to the source of the haemorrhage, Tyler Smith agrees 
with him that entire detachment of the placenta arrests 
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flooding, and explains that " the separation of the pla- 
centa furnishes a source of irritation which excites the 
uterus generally and the muscular structure at the site 
of the placenta especially, to contraction, and that in this 
way hsemorrhage was prevented." 

Dr. Badford limits the cases suitable for this operation 
to three classes ; 1st, When the woman is so far exhausted 
as to render turning hazardous ; '2d, In distortion or 
tumor of the pelvis; and 3d, When the child is dead. 
The death-rate in cases of placenta prsevia, treated in 
the ordinary way, is, in the mothers about 1 in 3, and in 
children about 65 per cent. Sir James Simpson gives 
as the result of extraction (including natural expulsion), 
1 in 11 of the mothers, and 69 per cent in children. 
Dr. Radford gives 1 in 11 mothers, and 1 in 8 children, as 
the result of his experience in extraction cases. Of the 
last-named gentleman's fifty-five cases, only eighteen 
were terminated by the unaided efforts of nature, twenty- 
eight being turned, and in the rest the forceps, perfo- 
rator, etc., were employed. Dr. Barnes, who has devoted 
much attention to the causes and treatment of placenta 
prsevia, divides the uterus into three zones, — ^fundal, 
meridional, and cervical, the latter being the unsafe pla- 
cental region. He includes in the cervical zone all that 
portion of the uterus which retracts to give passage to 
the foetus, and fixes its limits at a distance of about 
three inches from the os, maintaining that haemorrhage 
ceases if the placenta is detached from the cervix for 
this distance. In the performance of the operation one 
or two fingers are passed as far as they will go through 
the OS between the placenta and the uterine wall, then 
swept round the uterus so as to separate the placenta as 
far as they will reach, and also to rupture the membranes, 
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if possible, when " commonly some retraction of the 
cervix takes place, and often the hsemorrhage ceases." 
The arrest of the hsemorrhage is attributed by Dr. Barnes 
to active contraction of the muscular structure of the 
uterus closing the mouths of the vessels. Objection 
may be raised to this theory on the ground that the cer- 
vical portion of the uterus is sparingly supplied with 
muscular tissue, which undergoes but slight development 
in the gravid state as compared with that of the body of 
the organ ; we are therefore inclined to agree with those 
who hold that the stoppage of the hsemorrhage is due to 
general contraction of the uterus induced from irritation 
set up by detaching the placenta, which forces the pre- 
senting part of the foetus against the cervix, causing it 
to act as an internal tampon. 

In cases of placenta lateralis, Dr. Cohen of Hamburg 
detaches the placenta from that side of the cervix on 
which the least bulk of it is implanted, a proceeding 
which he states is sufficient to arrest hsemorrhage and 
afford a passage for the foetus. 

The balance of opinion so far tends to limit the oper- 
ation of extraction and separation to cases where the 
exhaustion of the mother is too great to admit of turning, 
and to those in which the child is dead. 
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CHAPTER IX. 

SIGNS OF PREGNANCY. 

The early diagnosis of the gravid state is a matter of 
great importance, and, moreover, is a point upon which 
the practitioner is frequently called to investigate and 
pronounce judgment. Previous to the fourth month 
the signs are insufficient to enable us to give an absolute 
opinion one way or the other, although the combination 
of symptoms may lead us to an inference little short of 
certainty. A very obvious symptom of pregnancy is 
suppression of the catamenia, although this may take 
place independently of pregnancy,^ still it is one of the 
most regular and constant signs, and serves as an indi- 
cator to the mother to foretell the date of her delivery. 
The catamenia are absent during the whole period of 
utero-gestation. Exceptional cases, however, occur where 
menstruation goes on throughout the gravid state ; but 
in many of these instances it is probable that the dis- 
charge proceeds from some abrasion of the os or cervix 
uteri. At an early period after conception the uterus is 
the seat of a series of changes pertaining to the gravid 
state becoming more vascular, and the os assuming a 
tumid pulpy condition appreciable to the touch. The 
digestive organs speedily sympathize with the new con- 
dition, " morning sickness " being a frequent and well- 
marked symptom of pregnancy ; in some women it sets 
in immediately aft^r conception, in others, not for two 
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or three weeks, and it usually subsides about the fourth 
month. Perversion of the appetite, ptyalism, and per- 
sistent cough, the result of reflex action, are sometimes 
met with. A sensation of fulness, with shooting pains, 
soon shows that the breasts participate in the excitation 
of the uterine apparatus ; about the second month these 
glands become nodulated to the touch, and display tor- 
tuous veins under the skin ; soon after this period a small 
quantity of viscid fluid with the microscopic character- 
istics of milk may frequently be squeezed out of the 
nipples; and although this secretion may arise from other 
causes than pregnancy, still it is a valuable sign. The 
mammary enlargement itself may indeed be caused by 
a uterine tumor. The changes which take place in the 
nipples and areolse are important indications; the nipples 
l)ecome turgid, the areolae deepen in color from deposition 
of pigmentary matter, the glandular follicles also enlarge 
and become prominent; the change in color differing 
according to the complexion of the individual, being 
darker in proportion as she approximates to the brunette. 
The cardinal physical sign is enlargement of the ab- 
domen consequent upon increase in size of the developing 
uterus. This enlargement begins to be manifest about 
the third month, when the fundus uteri is just percep- 
tible above the pubes ; about the fifth month it reaches 
midway between the pubes and umbilicus; at the sixth 
month it is level with the umbilicus, and continues to 
ascend until at the ninth month it extends as far as the 
ensiform cartilage, sinking somewhat into the pelvis. 
Shortly before parturition, coincident with this enlarge- 
ment of the uterus, changes in its angle of inclination 
take place. The first alteration occurs prior to any per- 
ceptible enlargement, and is produced by increase in 
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weight, which causes the oi^n to sink in the pelvis with 
its cervix towards the sacrum and fundus anteverted, so 
aa frequently to press on the bladder, giving rise to the 
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irritability of that oi^n so common in the early period 
of pregnancy. 

As the uterus rises ont of the pelvis it gradually 
assumes a direction coincident with that of the axis of 
the pelvic inlet, and consequently the cervix points 
towards the promontory of the sacrum ; at a still more 
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advanced stage the uterus occupies the cavity of the 
pelvis, and the presenting part of the foetus can be felt 
per vaginam through the anterior uterine wall. 

Abdominal enlargement may proceed from a variety 
of causes independent of uterine development, as dropsy 
(ovarian and ascitic), flatus, deposition of fat, etc. 

Dr. Braxton Hicks, in a paper in the Obstetrical Trans- 
actions, vol. xiii, calls attention, as a means of diagnosis, 
to an alternate state of contraction and relaxation of the 
uterine walls after the end of the third month of preg- 
nancy. This condition may be felt by placing the hand 
in firm contact with the abdominal walls over the uterus 
for a period of from five to ten minutes. If at the 
moment of contact the organ is in a state of contraction, 
it will be found to be firm and solid, which condition 
remains from two to five minutes, and is succeeded by a 
period of relaxation, when the uterine walls become so 
soft and flaccid that their outline can with difficulty be 
made out. The contmctions recur at intervals varying 
from two or three minutes to half an hour, occurring in 
most cases every five or ten minutes. Dr. Hicks explains 
that these contractions are the cause of the alternate rise 
and fall in the pitch of the so-called placental bruit; for, 
during a contraction, the uterine sinuses are diminished 
in calibre, and the rapidity of the blood-flow conse^ 
quently increased, and the sound thereby exalted in 
pitch. 

Whilst the body of the uterus has been developing in 
size, the cervix has been undergoing certain changes. 
During the early months it projects into the vagina as 
in the unimpregnated condition; but about the fifth 
month this projection becomes lessened, and progressively 
diminishes until the full period of pregnancy, when the 
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cervix is entirely obliterated and cannot be distinguished 
by digital examination. The explanation of this oblit- 
eration of the cervix will be found in the section on the 
Gravid Uterus. In primiparae the os uteri is firm, and 
remains closed to the end of pregnancy, but in multiparas 
the orifice is sufficiently patent to admit the tip of the 
finger. When the fourth month is reached, the mother 
usually experiences a movement on the part of the child, 
which has been called "quickening." If this, however, 
be taken to imply that now for the first time the foatus 
is endowed with life, the term is fallacious ; it may sim- 
ply be taken to mean the first perception on the part of 
the mother of her infant's vitality. This sign varies 
considerably in degree ; with some it is a constant and 
trustworthy guide in every pregnancy, the symptoms 
not being confined to mere movement of tlie foetus, but 
are accompanied by more or less constitutional disturb- 
ance, as sickness and a sensation of faintness ; in others 
quickening is barely noticeable; whilst some are not 
cognizant of it at all. This symptom may be sought 
for either by palpation or by auscultation. The foetal 
movements may often be felt by laying one hand flat 
on the maternal abdomen, and gently percussing with 
the other, so as to disturb the foetus, and cause it to re- 
spond by movement. The stethoscope may also be used, 
in either case care being taken to discriminate between 
the foetal impulses and those produced by contractions 
of the uterine or abdominal muscles of the mother. 

The most definite and indeed the only certain sign of 
pregnancy, is the sound of the foetal heart, usually not 
to be distinguished before the eighteenth week, but when 
once heard, it establishes beyond all doubt the presence 
of a living foetus. The foetal pulsations are very rapid 
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(from 120 to 150 in a minute), and nearly resemble the 
ticking of a watch placed at a short distance from the 
ear. Nothing can interfere with the diagnostic value of 
this sign except the sound of the maternal circulation, 
and the two sounds may be readily discriminated by 
placing the finger on the radial artery of the mother 
whilst listening to the beat of the foetal heart, when the 
absence of synchronism at once proclaims the origin of 
the auscultatory sound. 

If after the lapse of the normal interval after concep- 
tion the foetal pulse is not heard, it does not follow that 
no foetus is present; for the foetus may be dead, or so 
feeble may be its heart-beats that they are indistinguish- 
able through the uterine walls. Excess of fat on the 
maternal abdomen may render the heart-sound even of 
an ordinary vigorous foetus inaudible. Another auscul- 
tatory sign, which may be heard a week or two before 
the foetal heart, is the uterine souffle, caused by passage 
of the blood through the enlarged uterine vessels, and 
usually more distinctly heard over that part of the 
uterus giving attachment to the placenta, although the 
sound is not, as was formerly taught, restricted to the 
placental site. The sound is that of a blowing murmur, 
synchronous with the maternal circulation. In diag- 
nostic value it is inferior to the sound of the foetal heart, 
though still a valuable sign of pregnancy, but not of 
foetal life. It must be borne in mind, however, that a 
very similar sound may be produced by aneurism and 
uterine tumors. 

Balloitement, — The successful performance of this ma- 
noeuvre goes to prove the presence of a foreign body in 
the uterus. Whilst the patient is in the erect position, 
or recumbent with her shoulders raised, one or two 
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fingers of the right hand are introduced into the vagina, 
and the point of one finger is passed into the cervix uteri, 
and a sudden impulse made in an upward direction, 
when the foetus, after being driven towards the fundus, 
drops again on the tip of the finger, to which it com- 
municates the sensation of a free-falling body. Ballotte- 
merit is most successful from the fourth to the seventh 
month, as the cavity of the uterus is then large in pro- 
portion to the size of the foetus. It is not an infallible 
sign of pregnancy, as a similar sensation may be pro- 
duced by a stone in the bladder, or by the fundus of an 
anteverted uterus. It is likewise of little avail if the 
placenta covers the os, or in footling cases. 

Amongst the minor signs of pregnancy may be enum- 
erated the presence of kiesteine in the urine of pregnant 
women in the form of a pellicle on its surface when it 
has been allowed to stand a day or two. Unfortunately, 
however, kiesteine occurs sometimes in the urine of non- 
pregnant patients, and is therefore of little practical 
value. A dusky hue of the vaginal mucous membrane, 
and pulsation of the vaginal artery, are spoken of as in- 
dications of the gravid state; but these conditions may 
also proceed from other causes, and are therefore not to 
be relied upon by themselves, although they may be 
received as supplementary evidence. 

Duration of Pregnancy* — This subject has received 
much attention from obstetricians, not only in a physio- 
logical point of view, but in respect to its important 
legal bearings. 

Numberless difficulties encounter the attempt to date 
the exact period of the occurrence of parturition ; the 
data employed to determine this inquiry are : 1, Cases 
of impregnation resulting from a single coitus ; 2, Ces- 
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sation of the menses ; and 3, Date of quickening. The 
result deducible from a single coitus is liable to a certain 
degree of error arising from the uncertainty as to the 
length of time interposing between insemination and im- 
pregnation. Under favorable circumstances the sper- 
matic filaments may retain their fecundating power for 
some days after emission, when, if the ovule be delayed 
in its escape from the ovary for an equal period, actual 
contact, and consequently fertilization, is postponed for 
a more or less extended interval; on the other hand, 
if the ovule reached the uterus at the time of coitus, 
it may be fertilized forthwith. The stoppage of men- 
struation is by no means a certain indicator whence to 
deduce the exact period of impregnation, for this may 
take place immediately after the last discharge, or at 
some period nearer the time when the next nisus is due. 
We have no evidence as to how long the spermatozoa or 
ovule (after its escape from the Graafian follicle) will 
retain their vitality within the female generative organs. 
The examination of the uteri and ovaria of animals 
several days after coitus, shows the spermatozoa in their 
usual active condition. With regard to the ovule we 
are still farther oflF any precise knowledge of its viability. 
Quickening is still more misleading, as it is a symptom 
dependent for recognition upon the perception of the 
mother, which we know varies to such an extent as to 
deprive her evidence in this question of any scientific 
value. 

The only way to solve the difficulty is to take the 
evidence of carefully collated statistics ; these give the 
period of 30 weeks or 280 days as the duration of nor- 
mal gestation ; it will be observed that we have here a 
multiple of the menstrual interval, which has led some 

11 
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writers to credit the ovaries with the power of initiating 
parturition. 

Two important questions now arise. The first is, to 
what extent, compatible with bringing forth a living 
child, may these 280 days be augmented ? Cases are 
recorded where the term of gestation exceeded 313 days; 
others in which even this liberal allowance has been ex- 
ceeded to such an extent as to pass the limits of credulity. 
That the normal period may be exceeded by one or two 
weeks is undoubtedly a fact, but it is impossible to fix 
the precise maximum time for the living foetus to remain 
in utero. 

The converse question is of equal and more practical 
interest, — How short a time after conception may a 
viable child be brought forth ? This problem, for obvi- 
ous reasons, is not liable to such exaggerated statements 
as the last ; still no definite answer can be given. An 
instance of early viability is given by Murphy, the 
length of gestation being 175 days, and the same author 
gives 171 days as the shortest period. 

In calculating the probable date of delivery in ordi- 
nary practice, we reckon 280 days from the last catame- 
nial period. The German method of calculation is con- 
venient: given the date of the last menstrual period, go 
back three months, and then add seven days ; thus, let 
March 1st represent the last menstrual period, three 
months back equals December 1st ; add seven days and 
you get December 8th, the approximate time of delivery. 
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CHAPTER X. 



DISEASES OF PREGNANCY. 



Women are liable to a variety of diseases incidental 
to the gravid state, some affecting the whole system, 
others attacking only the generative organs. Thus the 
diseases of pregnancy may be divided into — 1st, general ; 
and 2d, localized affections. One of the most common 
of the general complaints in the later months of preg- 
nancy is anasarca, for few women escape without expe- 
riencing at least a trace of it in the shape of swollen feet. 
The symptoms may range from simple puffiness of the 
ankles to oedema of the whole body, with the legs enor- 
mously increased in bulk, and the labia distended to the 
size of a child's head, causing, as may be imagined in 
this exaggerated form, much pain and distress. This 
condition, formerly attributed solely to pressure of the 
enlarged uterus on the pelvic vessels, is now known to 
be connected, usually at least in the severe forms, with 
the presence of a certain amount of albumen in the 
urine, indicating congestion of the kidneys. The pres- 
ence of albumen arises from pressure delaying the return 
of the blood from these organs, it having been proved 
experimentally on animals that ligature of the renal 
veins will induce albuminuria. Albumen in the urine 
of pregnant women is a matter of much importance, 
since its presence indicates great liability to convulsions 
during parturition ; it is therefore well to examine the 
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urine in all suspected cases. In anasarca resulting from 
pressure on the veins which return the blood from the 
lower extremities, the oedema is confined principally to 
the legs ; but when the whole body is swollen it is prob- 
able that the kidneys are affected. It is obvious that 
the anasarca cannot be cured until the exciting cause is 
removed, but much relief may be obtained by warm or 
vapor baths, dry-cupping the loins, diuretics, as acetate 
of potash and decoction of broom. If the legs chiefly 
suffer, it is well to maintain the recumbent or right- 
angled position as far as practicable. 

The persistent symptomatic sickness of early preg- 
nancy may become a very severe and troublesome com- 
plication, reducing the patient to a state not far short of 
starvation. In the worst cases, all food, solid or liquid, 
is immediately rejected, the epigastrium becomes tender, 
and the violent retching and vomiting may rupture a 
bloodvessel in the stomach. Dr. Copeman relates three 
cases in the British Medical Jcmrnal, May 16th, 1876, 
of "obstinate vomiting during pregnancy, which were 
relieved by artificially dilating the os uteri 'with the 
finger. Dr. Graily Hewitt suggests that the vomiting 
of pregnancy is frequently caused by flexion of the uterus, 
the nerve-filaments being compressed at the seat of flex- 
ion, and further suggests that in Dr. Copeman^s cases 
vomiting proceeded from this cause, and that the relief 
afforded was due to removal of the pressure by the pro- 
cess of dilatation resorted to. The treatment consists 
in abstinence from solid food, and in endeavoring to allay 
the irritability of the stomach by means of iced drinks, 
soda-water, or lime-water and milk, champagne, etc., 
and the adminivstration of hydrocyanic acid, bismuth, 
oxalate of cerium, creasote, etc., and the external appli- 
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cation of sinapisms or belladonna plasters: Vaginal 
pessaries of morphia and atropine are often useful, and 
in very ol)stinate cases I have seen much benefit result 
from the free application of nitrate of silver to the os 
and cervix. I have also witnessed the singularly bene- 
ficial effect of single drop doses of ipecacuanha wine (the 
first drop to be taken in the morning before raising the 
head from the pillow), given four or five times a day as 
recommended by Dr. Ringer. A foul tongue and loaded 
bowels call for mild purgatives, as Pil. Rhei. Co. In 
extreme cases when the stomach rejects everything, the 
inunction of cod-liver oil and the use of nutrient enemas 
may be tried, but if the patient seems likely to sink, 
abortion should be effected without delay. 

A pregnant woman is sometimes troubled with dys- 
pepsia, loss and vitiation of the appetite, heartburn, etc. 
If, in the matter of diet, the whims of the patient are 
not injuriously extravagant, they may be indulged within 
reasonable limits. The dyspeptic symptoms may be 
treated in the ordinary way. 

Diarrhoea and dysentery are troublesome and debili- 
tating incidents in pregnancy. Before giving astringents 
it is well to ascertain that the bowels are not loaded with 
hard fsecal matter, a condition by no means unfrequent 
during diarrhoea, and requiring enemata and castor oil. 
Neuralgia of the face and mammse may be generally 
relieved by quinine and the application of anodyne lini- 
ments. In some cas^ the uterus is the seat of severe 
neurosis. I recently saw a distressing case of this kind 
with my friend Dr. Gardiner of Ashton, which resisted 
all treatment, and was so intense as to require the induc- 
tion of premature labor. 

The blood of healthy pregnant women, especially 
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towards the end of gestation, is deficient in disks and 
albumen, whilst the fibrin is present in increased quan- 
tity ; now should this temporary condition become ex- 
cessive, anaemia will result, which may be treated pretty 
much as in the non-gravid state. 

During the latter months of pregnancy varicose veins 
in the legs are very common, and require the recumbent 
position, elastic stockings, and bandages. Haemorrhoids 
draw attention to the condition of the bowels ; and as to 
external applications, hot fomentations and Ung. Gallae 
Co. are useful. Sometimes we find a varicose condition 
of the vaginal and labial veins, and if the pressure be 
very severe the veins may burst subcutaneously and form 
a thrombus, which may attain to considerable dimensions. 
In some cases the effused blood is removed by absorption, 
in others an opening has to be made to evacuate the 
blood and clot. 

Pressure of the gravid uterus on the liver, diaphragm, 
sacral nerves, etc., induces a variety of painful symp- 
toms, which can be palliated by narcotics, friction, rest, 
etc. Jaundice, especially when due to hepatitis, is occa- 
sionally a serious complication, the cholsemia often prov- 
ing fatal to the foetus. Very troublesome and irritating 
pruritus of the vulva sometimes occurs in the early 
months of pregnancy. In very severe cases it spreads 
to various parts of the body, and the irritation now and 
then becomes so wearing as to cause abortion. Small 
vesicles are found on the inner surface of the labia, which 
are due to acridity of the vaginal discharges and want 
of cleanliness. The treatment consists in frequent ablu- 
tion with bran-water, and the use of borax lotion with 
opium, an ointment of equal parts of red oxide of mer- 
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cury ointmeDt and cod-liver oil, or chlorate of potash 
with glycerin and hydrocyanic acid. 

DiaplacemeTUs of the Uterus. — The various forms of 
uterine displacement met with in the non-gravid state, 
are liable to assume aggravated proportions in the devel- 
oped organ ; in some cases a normally placed uterus 
becomes for the first time displaced, after the commence- 
ment of pregnancy, through accident or other causes. 

Prolapse of the Utenis. — ^The predisposing causes of 
this displacement are a relaxed condition of the uterine 
ligaments and a more than ordinary capacious pelvis ; 
the uterus then sinks down to and rests on the perineum, 
where it may be felt through the vagina more or less 
protuberant. The symptoms are a feeling of pressure 
on the rectum and bladder, with a bearing-down sensa- 
tion. The regular evacuation of the bladder and rectum, 
and the observance of the recumbent position for a time, 
will effect a cure as the uterus develops and rises out of 
the pelvis. 

ArUeversion of the uterus, to a certain extent, is a dis- 
placement which frequently takes place during the early 
stage of pregnancy, causing vesical irritability, which 
soon subsides with rest; in some cases, however, the 
malposition exists later on and requires special means to 
be taken for its reduction. On vaginal examination, the 
OS uteri will be found high up in the direction of the 
sacrum ; the fundus pressing on the bladder can be felt 
through the anterior vaginal wall, deduction should 
be attempted by pressing with the fingers on the anterior 
wall of the vagina, and so pushing the fundus upwards ; 
repeated replacement, opiates, and rest, should be re- 
sorted to. 

Retroversion of the Uterus. — This malposition is the 
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converse of the last, and usually occurs previous to the 
fourth month of pregnancy. The os uteri is now found 
behind the pubis and the fundus in the hollow of the 
sacrum, consequently both rectum and bladder are inter- 
fered with. 

The cause of this displacement used to be attributed 
solely to the distended bladder pushing the uterus back- 
wards. I agree with Tyler Smith that the malposition 
frequently exists before impregnation, but remains un- 
noticed until the increasing size of the uterus evokes the 
usual symptoms, when, for the first time, it is recognized. 
The symptoms are, obstinate constipation of the bowels 
and inability to pass water, accompanied with a great 
desire to urinate ; and if the bladder is not relieved, the 
usual train of symptoms pertaining to prolonged disten- 
sion of that viscus sets in, the kidneys become implicated, 
and ursemic symptoms supervene. The fundus uteri 
may be felt by the finger in the vagina, but the os, as it 
is situated high up behind the pubis, is difficult to reach; 
an examination per rectum reveals the fundus pressing 
on the bowel. The Treatment consists in first emptying 
the bladder with a male elastic catheter (the female 
instrument being too short to reach the bladder thor- 
oughly), and also to evacuate the rectum by the use of 
enemata. The patient should be placed on her left side, 
chloroform being administered, and the fundus should 
be replaced with the finger, or, if necessary, the hand, 
passed into the vagina and the requisite force applied. 
Should this method fail, the patient may be placed on 
her hands and knees, and pressure made on the fundus 
by introducing the forefinger of the left hand into the 
rectum, whilst an attempt is made with the finger of the 
right hand in the vagina to draw back the cervix to its 
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normal position. It may be necessary to repeat the 
manoeuvre three or four times before it answers. In 
very rare instances it is impossible to effect reduction, 
and in this emergency the size of the uterus should be 
reduced by puncturing the membranes through the os 
uteri if it can be reached ; or, if this cannot be done 
and the case is very urgent, it has been recommended to 
puncture them through the uterine walls. Abortion, of 
course, follows either operation. Dr. Gervis, in vol. xvi 
of the Obstetrical Transactions, in contradistinction to 
the temporizing treatment of most authors, strongly 
insists upon the early replacement of the retroverted 
uterus. 

A curious condition called Spurious Pregnancy may 
be mentioned here, although it cannot be classed amongst 
the diseases of pregnancy. In well-marked cases of 
spurious pregnancy, not only have we abdominal enlarge- 
ment, but several other symptoms of the gravid state, 
as sickness, capricious appetite, fulness of the breasts, 
with the usual changes in the areolae, and sometimes 
cessation of the menses. As these symptoms all point 
markedly to the gravid state, considerable discrimination 
is called for to avoid falling into error. Medical advice 
is not generally sought until the enlargement has ad- 
vanced to a considerable extent, when vaginal examina- 
tion will reveal an undeveloped uterus, with the abdom- 
inal appearances, perhaps, of the last months of preg- 
nancy; but on putting the patient under chloroform, 
the abdomen will fiill to its normal size, thus settling 
the question beyond dispute. 
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CHAPTER XL 



ABORTION, 



Abortion, in the wide sense of the term, consists in 
the expulsion of the contents of the gravid uterus within 
the period of time occupied by normal gestation. Dis- 
tinction is usually made between non-viable and viable 
children. In the case of the non-viable, pregnancy is 
terminated before the seventh month, constituting abor- 
tion proper. The birth of viable children is included 
in the interval between the seventh month and any 
period short of the full nine months, and is called prem- 
ature labor. Abortion is more liable to occur during 
the early stage of pregnancy, as then the ovum is less 
firmly attached to the decidua ; for the same reason an 
early abortion is not usually attended with much dis- 
comfort to the patient, as the contents of the uterus 
come away en masse in the form of a clot of blood, the 
symptoms differing little, if any, from a profuse catame- 
nial discharge. The menstrual nisus is also a period 
favorable for the occurrence of abortion. Women who 
have previously borne children are more liable to abort 
than those who are pregnant for the first time. During 
the latter months of pregnancy abortion is liable to be 
followed by violent hemorrhage, which is frequently 
kept up by the difficulty experienced in extracting the 
membranes and placenta. The patient and her friends 
generally attribute abortion to some immediate exciting 
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cause, emotional or physical, but in the great piajority of 
cases I am disposed to think that it is due to a morbid 
condition of either the uterus or its contents, predis- 
posing to premature expulsion of the foetus. In corrob- 
oration of this view, witness the numerous cases on record 
of pregnant women who have met with severe accidents, 
as falling out of windows, sustaining fractures of the 
ribs and bones of the leg, etc., and who yet have gone 
to their full time. Cases of a like nature, though per- 
haps less severe in degree, occur frequently without 
inducing abortion. The causes of abortion are conve- 
niently divided into those which originate in (A), the 
maternal, and (B), the foetal organism. (A.) Women of 
nervous and delicate constitution, and women who belong 
to the richer grade of society, are more liable to abort 
than women belonging to the working-class. Violent 
mental emotion, sudden changes of temperature, acci- 
dents, drastic purgatives, intestinal and cutaneous irrita- 
tion, etc., will induce reflex action and uterine contraction, 
the foetus being unaffected ; zymotic diseases, lead, car- 
bonic oxide, and other toxic influences, and more fre- 
quently than all these combined, syphilis, tend to produce 
death of the foetus, ^and thus centrically bring about 
abortion. The so-called " habit " of aborting is acquired 
by some women, who expel the foetus during many con- 
secutive pregnancies at or about the same period ; and 
cases, indeed, are recorded where this has happened 
twenty times in succession. Of these cases, many no 
doubt, arise simply from the effect of constitutional 
syphilis, and under mercurial treatment the "habit" 
ceases. Abortion is caused likewise by congestion, re- 
troversion, cancer, and other affections of the uterus. 
Dr. J. J. Phillips, in a paper in the Obstetrical Trans- 
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actions for 1872, makes special mention of retroflexion 
of the uterus as an important factor in the causation of 
abortion. Several cases have come under my own notice 
of premature expulsion of the ovum repeatedly occur- 
ring in the same woman, from this cause apparently. 
The use of a Hodge's pessary will often enable the uterus 
to carry its contents to the full time. 

(B.) A variety of diseases may destroy the foetus whilst 
in the uterus, and thus induce abortion. The mem- 
branes and placenta also are specially prone to take on 
morbid action ; fatty degeneration and inflammation of 
the placenta, by interfering with the nutrition of the 
foetus, cause its death ; so also does effusion of blood 
within the substance of the placenta. The investigations 
of Dr. Barnes show that the fatty deposit is confined 
chiefly to the cells of the villi and coats of the vessels 
which ramify in them, and that this condition seriously 
interferes with the nourishment of the foetus ; for when 
this change is far advanced, the vascular loops become 
so blocked up by the fatty deposit as to be unable to 
transmit the blood. Rupture of the vascular walls is 
also liable to take place, causing extravasation, which 
gradually separates the placenta from its attachment. 
The disease most commonly affecting the ovum is syph- 
ilis, which may be derived from either the mother or the 
father. The woman may become infected with a primary 
sore, and may transmit the disease to the foetus ; or, after 
disappearance of the primary disease in the man, and 
even of the secondary symptoms, so far as they are man- 
ifest to the eye, it may be communicated by him to the 
embryo, which in its turn may transmit the poison to 
the mother by means of the placental circulation. Al- 
though the foetal and maternal blood-currents do not 
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actually meet, yet the infection will pass through the 
separating membrane, and will communicate secondary 
syphilis to the mother — she not having undergone the 
primary disease. 

The Symptoms of abortion vary with the period of its 
occurreuoe. In the early months the symptoms are 
slight ; but during the latter months abortion is a much 
more serious matter. The patient is, perhaps, suddenly 
attacked with haemorrhage and uterine pain, or hgemor- 
rhage without pain. If the pain returns at intervals 
and an examination reveals that the uterus is contracting 
and the membranes can be felt through the os, and that 
they become tense and protrude with each pain, abortion 
is imminent. The foetus and membranes may come away 
together or separately ; if the foetus is expelled alone 
the case is often very troublesome, for haemorrhage will 
persist until the retained placenta is expelled or extracted ) 
or, if there is no haemorrhage, the patient may suffer 
from the effects of absorption of septic matter. Facial 
pallor, with lividity under the eyes, lassitude and a sen- 
sation of weight in the pelvis, together with pain in the 
back, are indications that the foetus has been dead for 
some time. And a bloody discharge, issuing day by day 
in small quantities may continue for weeks before actual 
abortion takes place. The breasts and abdomen become 
flaccid, and there is often a fetid discharge from the 
vagina. 

In twin pregnancies one foetus may be aborted, the 
other go on to the full time ; but, as a rule, both embryos . 
are expelled together. 

Diagnosis. — In the early months, as was previously 
stated, the symptoms with respect to haemorrhage and 
pain are very similar to those of profuse and painful 
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menstruation ; and nothing but expulsion and detection 
of the ovum will complete the diagnosis. In the latter 
months the discharge may be mistaken for that produced 
by uterine polypus, placenta prsevia, etc. If the os is 
open, a digital examination carefully made will materially 
assist the diagnosis. It is well to regard hsemorrhage 
during pregnancy as a probable indication of incipient 
abortion. 

The. Prognosis during the early months is favorable; 
during the middle months less favorable, owing to the 
probability of hsBmorrhage, together with the fact that 
the little-developed uterus is in a condition unfavorable 
for operative interference should any be needed ; still 
later on, towards the approach of normal gestation, the 
prognosis again becomes more favorable. 

Treatment. — To avert threatened abortion, the cause, 
if discoverable, should be removed, and the patient kept 
in the recumbent position. Dietetic rules should be 
carefully observed. Effervescing drinks will be grateful 
to the patient, if thirsty. Large doses of opium, either 
by mouth or rectum, are recommended by Tanner; 
astringents, as the mineral acids, or gallic acid, sometimes 
seem of service where the haemorrhage is slight. If the 
haemorrhage is troublesome and the ovum can be felt 
protruding through a dilated os, all hope of stopping 
abortion must be given up, and we must forthwith en- 
deavor to procure speedy expulsion of the uterine con- 
tents. In very severe hsemorrhg^ the vagina or cervix 
uteri must be plugged, by the aid of a speculum, with 
strips of lint or cotton-wool. Schroeder's convenient 
plan is to place a large piece of linen over the external 
opening of the speculum after its introduction, and then 
to place other smaller pieces on it, and thus the series 
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of layers is pushed down to the cervix and the speculum 
is withdrawn, leaving the tampon inclosed in a kind of 
linen bag, so that the whole can be withdrawn in one 
piece. 

Sometimes, even after the necessity of using the tam- 
pon, the uterus recovers itself and retains its contents to 
the full time; more frequently, however, on withdrawing 



Fig. 67. 




ImproTed ovum forceps. 

the tampon the os will be found dilated sufficiently to 
admit of the necessary manipulation for extraction. 

When the ovum and its membranes are detached 
from the uterine walls they should be removed at once, 
otherwise they undergo decomposition and form a nidus 
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for septic contagion. Extraction is effected by hooking 
one or two fingers round the ovum and gently withdraw- 
ing it, taking care to leave nothing behind. If extrac- 
tion cannot be thus accomplished, the ovum forceps 
should be tried, or a wire loop such as is used in the 
extraction of small uterine polypi. 

If the placenta is retained, it must be removed if i)os- 
sible by the fingers or forceps ; if the os is closed, it 
must be first dilated by a laminaria tent. Ergot may 
be administered if needful, with a view to provoke uter- 
ine action. 

Prophylactic Treatmerd. — An endeavor should be made 
to ascertain the cause of the abortion. If traceable to 
syphilis, the patient, and if necessary her husband, should 
be put under a course of mercury ; if she is too plethoric, 
purgatives, open-air exercise, bathing, etc., will be of 
service ; if it is a case of so-called " habitual " abortion, 
abstinence from intercourse and the internal administra- 
tion of chlorate of potass in full doses (15 grains) twice 
daily for some time may be tried. 
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CHAPTER XII. 

DISEASES OF THE MEMBRANES OF THE OVUM. 

The membranes of the ovum occasionally take on 
some form of degeneration, fatty, carneous, hydatidiform, 
etc., the result being the formation of a mole. Distinc- 
tion must be made between the fibrinous clots and exfo- 
liated mucous membrane sometimes expelled from the 
virgin uterus, called false moleSy and those formations 
which are the result of impregnation, termed true moles. 
The formation of Si fleshy mole takes place if the embryo 
dies during the early period, and is for a time^^etained 
within the uterus, the membranes continuing in an ab- 
normal form of development whilst the foetus atrophies 
and is absorbed, so that on expulsion of the mass no 
trace of the foetus can be found. When the morbid action 
is chiefly confined to the chorion, and takes the shape of 
vesicular degeneration of its villi, a quantity of small 
bladders or vesicles, containing a clear limpid fluid, 
attached to each other in countless profusion, form a 
hydatid mole. Sometimes vast quantities of these hy- 
datids are discharged from the uterus, causing haemor- 
rhage of an alarming kind. Uterine hydatids were 
formerly considered to originate independently of impreg- 
nation, and consequently might be discharged from the 
virgin uterus, but the pathology of this abnormality, 
first correctly described by Dr. Graily Hewitt, proves 
that they are the direct sequence of impregnation, result- 
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ing from morbid action being set up in one of the prod- 
ucts of conception. The symptoms of molar pregnancy 
are not very pronounced ; stoppage of menses, enlarge- 



ment of the mammie, sickness, and other signs of preg- 
nancy occur during the early period. These symptoms 
later on disappear, but the patient suffers from a eensatioo 
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of dead weight in the uterus, and a general feeling of 
malaise. When the uterus endeavors to expel its con- 
tents, more or less haemorrhage takes place, and if a 
portion of a hydatid chance to come away, the nature of 
the case is of course satisfactorily proved. The treat- 
ment consists in restraining haemorrhage and assisting 
the uterus in its expulsatory efforts; in plugging the 
vagina, if the haemorrhage is great, together with the 
internal administration of ergot ; and if it be possible 
to dilate the os uteri, detach and bring away the mass 
with the fingers. 

Dropsy of the Amnion consists in an excess of liquor 
amnii, which, beyond adding to the size of the uterus 
and consequently to the inconvenience of the mother, is 
not productive of ill effects. The converse of this, how- 
ever, namely deficiency of the liquor amjiii, may, perhaps, 
cause union to take place between the amnion and the 
external surface of the foetus. The pkwenta is liable to 
congestion and inflammation, which may interfere with 
a due supply of blood to the foetus. Blood is occasion- 
ally effused between the maternal and foetal vessels, 
giving rise to what has been called apopleosy of the pla- 
eenta. Fatty d^eneration, by no means of rare occur- 
rence, is probably often the cause of abortion. Accord- 
ing to Dr. Druitt, fatty degeneracy exists at the end of 
pregnancy in all cases to a limited extent. When this 
change occurs at the early stage of pregnancy, the em- 
bryo, deprived of its nourishment, dies and becomes 
absorbed, the uterine contents being afterwards expelled 
in the form of a mole. 
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CHAPTER XIII. 



SUPERFCETATION. 



In ordinary twin cases a single coitus has fecundated 
two ovules at the same time. This dual impr^nation 
may, however, be the result of two separate ^ts of inter- 
course ; for if an ovule escapes from a Graafiian follicle 
at the time of, or shortly after coitus, and is fecundated, 
a second ovule may present itself, and be exempt from 
the influence of the previous intercourse, it can, therefore, 
only be impregnated by a second insemination. Cases 
of this form of superfoetation liave been reported where 
one child has been white and the other black, resulting 
from the immediately successive intercourse of two males, 
a black and a white, with the same white woman. In 
ordinary twin cases, sometimes one foetus dies and is 
aborted, whilst the other lives and is carried to the full 
time. This might be mistaken for superfoetation, but a 
little consideration will discriminate the exact nature of 
the case. 

In cases of bifid or double uterus, it is very easy to 
understand how each division may be separately impreg- 
nated, and a more or less extended interval of time elapse 
between the expulsion of the contents of the respective 
cavities ; but that a second ovule can be fecundated in a 
single uterus, already in the gravid state, has been con- 
sidered by many writers physically impossible. If, 
during the early stage of pregnancy, the condition of the 
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gravid uterus be examined, no positive barrier will be 
found to the passage of either the ovule or spermatozoa 
into the uterus, the openings of the Fallopian tubes and 
cervical canal being still patent. The canal is, indeed, 
plugged with thick mucus, but this differs but slightly 
from the mucus which is found in this situation in the 
unimpregnated state, and will offer no obstruction to the 
spermatic filaments. It appears, then, that as there is 
no mechanical obstacle to superfoetation, the rarity of its 
occurrence must be otherwise explained. It will perhaps 
be remembered that in the section on ovarian physiology, 
it was stated that during pregnancy no Graafian follicles 
are ruptured, and consequently no ovules escape, a fact 
in itself suflScient to prevent the occurrence of superfoe- 
tation; so that in a few cases of superfoetation this 
exceptional act of ovulation must take place. 
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CHAPTER XIV. 

EXTRA-UTERINE PREGNANCY. 

The ovule may be fecundated and arrested at any 
point of its transit from the ovary to the junction of the 
Fallopian tube with the uterus. Cases of this kind are 
divided into ovarian, ventral and tuhal pregnancy, and 
further subdivided according to the exact position where 
the development of the ovum takes place. 

The rarity of this form of pregnancy may be accounted 
for by the malplaced ovum becoming absorbed when the 
site to which it adheres is unable to afford the requisite 
amount of nourishment for its development. It is held 
by some that impregnation is possible prior to rupture 
of the Graafian follicle, as it has been found that the 
external envelope of the foetus has been formed out of 
the ovarian tunic, and that this, therefore, is the true 
form of ovarian pregnancy ; others believe that rupture 
must take place before fecundation is possible, but that 
the ovum remains within the follicle, and there under- 
goes development. Those cases where the ovum fixes 
itself to the external surface of the ovary, to which organ 
the placenta is primarily attached, may be included 
under the head of ovarian pregnancy. When the ovum 
drops into the peritoneal cavity and attaches itself to 
some of the abdominal organs, ventral pregnancy is the 
result ; when the ovum is arrested in the Fallopian tube, 
the most frequent form of this abnormality, tubal preg- 
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nancy ensues. In the tubal form a kind of spurious 
decidua is produced from the mucous membrane lining 
the tube, but in abdominal pr^nancy there is no structure 
irom which this covering can be derived, so that the 
chorion forms the sole external envelope. There is 
another form of abnormal gestation in which the ovum, 
arrested at the junction of the Fallopian tube with the 
uterus, is developed within the subbtance of the uterine 
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walls, giving rise to iiiterstUkU pregnancy. In all forms 
of extra-uterine pregnancy the uterus undergoes for a 
time the usual development pertaining to the gravid 
state ; the mucous membrane hypertrophies ' Emd the 
muscular coat enlai^es, but, owing to the absence of 
the stimulus afforded by the presence of the ovum, these 
symptoms soon subside and the organ resumes its ordi- 
nary condition. 

The symptoms during the earlier period of extra- 
uterine pregnancy are obscure, but in addition to the 
usual signs of pr^naucy, there is often pain of a more 
or less local nature caused by the increase in bulk of the 
misplaced ovum. Ventral pregnancy will frequently go 
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on to the full period, as there is nothing to hinder the 
increase in foetal bulk, but if the ovum is lodged within 
the Fallopian tube rupture of the sac usually takes place 
before the fourth month. The patient then undergoes 
agonizing pain and quickly dies in a state of collapse ; 
but if the full period has passed symptoms of this event 
manifest themselves in the shape of enlargement of the 
breast, together with uterine pains, resembling those 
which usher in ordinary labor. After a time these man- 
ifestations subside, the foetus dies and undergoes some 
form of degeneration ; it may be retained in the abdo- 
men as a foreign body, or, as is more frequently the case, 
it ulcerates through into either bladder or rectum, or 
forms an abscess which bursts through the abdominal 
walls. In these ulcerating processes fragments of the 
foetus are discharged, and under favorable circumstances 
the whole may come away and recovery take place, but 
more frequently the irritation set up, with the consequent 
excessive drain on the system, undermines the strength 
and the patient dies exhausted. It is sometimes difficult 
to distinguish extra-uterine from intra-uterine pregnancy 
when the latter is attended with certain complications. 
Dr. Greenhalgh relates how several medical men of much 
experience, mistaking a fibrous tumor of the uterus for 
a case of extra-uterine pregnancy, were about to perform 
gastrotomy, when a living child was expelled per vag- 
inam. 

Treatmtrd is unfortunately of little avail ; but were a 
certain diagnosis possible, it would be well to endeavor 
at an early stage to destroy the life of the embryo by 
puncturing the sac with a fine trocar, which may be 
done through either the vaginal or abdominal walls. It 
has been proposed to efiect this object by passing violent 
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shocks of electricity through the tumor, but the result 
of this treatment would be by no means so certain. 
After rupture of the sac, provided the nature of the case 
is satisfactorily established, gastrotomy should be imme- 
diately performed. Where the cyst has become attached 
to the abdominal walls, and the patient is suffering from 
the irritation or from any pysemic symptoms, I strongly 
advise that abdominal section should be performed. In 
a case of extra-uterine pregnancy which occurred in my 
own practice, I am much inclined to think that had ab- 
dominal section been resorted to at an earlier period the 
fatal result might have been obviated. 

Gastrotomy is performed by making an incision four 
or five inches in length over the most prominent part of 
the tumor through the abdominal parietes, so as to ex- 
pose the cyst, into which an opening is then made ; if 
the cyst is not adherent to the abdominal walls. Dr. 
Braxton Hicks recommends that before removing the 
child the divided edges should be at once stitched to the 
abdominal walls, so as to prevent the passage of fluid 
into the peritoneal cavity; and that then the child should 
be carefully extracted, and the cord, if intact, divided. 
The balance of opinion is against the removal of the 
placenta, but if this can be accomplished without much 
difficulty, I should be disposed to advise its extraction 
in order to remove one great source of irritation. As to 
the propriety of removing the cyst, my opinion is in 
favor of the removal of as much as can be readily de- 
tached, but in many cases it is so completely adherent as 
altogether to preclude this proceeding. The cyst is now 
carefully sponged out and the divided edges of the ab- 
dominal walls brought together by sutures, an opening 
being left at the most dependent part so as to provide a 

18 
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means of exit for the discharges. In the year 1868* I 
collected and tabulated thirty-three cases of gastrotomy 
performed for extra-uterine pregnancy ; of these sixteen 
mothers recovered, and four children were bom alive, 
showing that the maternal recoveries were nearly 50 per 
cent These favorable results, I think, warrant the 
presumption that gastrotomy may fairly be placed 
amongst the legitimate operations of surgery. 

* Clinical Papers, Manchester. 
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CHAPTER XV. 



STAGES OF LABOR. 



Labor is divided into three stages, — 1st, dilatation ; 
2d, expulsion of foetus ; 3d, separation and expulsion of 
the plaoenta and membranes. At the completion of the 
period of normal gestation, preparations for the expul- 
sion of the uterine contents begin to manifest themselves, 
both locally and generally, in the maternal system. The 
uterus sinks into the pelvis ; pain, which after a time 
becomes periodic, is felt in the loins, abdomen, and hips; 
there is frequent desire to empty both ^bowels and blad- 
der, and the patient becomes restless and uneasy, and* 
often suffers from mental depression. On vaginal exam- 
ination the OS uteri is found little, if at all, changed from 
its previous condition, but after a time, as labor goes on, 
dilatation commences, and the bag of membranes begins 
to protrude, feeling tense and firm during a pain, but in 
the interval the tension is generally so far relaxed as to 
allow the presentation to be made out; sickness is a 
frequent accompaniment of this stage ; often also a kind 
of shivering fit or rigor marks the full dilation of the 
OS, and a discharge of mucus tinged with blood flows 
from the vagina, called by the nurse ** the show,'^ is good 
evidence that labor is actually progressing. 

During the first stage of labor the pains are of a 
grinding or tearing nature, usually commencing in the 
back and gradually extending to the thighs and abdo- 
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men, and are entirely uterine, the voluntary muscles 
^ot as yet being called into requisition, so that the 
patient is unable to assist herself, and at this stage is 
generally restless and anxious. 

So the labor goes on until the os is fully dilated, 
when the assistance of the abdominal muscles is evoked, 
and the pains become of an expulsatory character, and 
the membranes, having at this period fulfilled their 
duty in dilating the cervix and os, usually undergo rup- 
ture. The pains now increase in strength and duration, 
the intervals become shorter, the nervous anxiety of the 
patient gives place to physical exertion, and she becomes 
bathed in perspiration, with a flushed and bloated face 
and accelerated pulse. The foetus, passing through the 
various evolutions described in Mechanism of LahoTy 
gradually moves along the parturient canal until the 
presenting part rests on the perineum, which, with each 
pain, undergoes more and more distension, until event- 
ually it becomes so far relaxed and thinned as to allow 
the head to pass through the vulvo-vaginal opening. A 
pause now usually takes place ere the uterus, by a final 
effort, expels the body of the child and completes the 
second stage of labor. Sometimes there is no pause, for 
the uterine contractions may prove so vigorous as to 
drive the child bodily into the world by one violent 
throe. 

A remarkable change is now apparent in the patient's 
condition ; the state of active exertion and urgent pain 
suddenly subsides into a state of placid inaction and 
contentment, accompanied with expressions of thankful- 
ness for the release vouchsafed to her from her sufferings. 

After an interval of variable duration the uterus again 
contracting, detaches the placenta from its walls, and 
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with it the decidua serotina which remains adherent to 
the placenta, thus exposing the uterine sinuses and giv- 
ing rise to the gush of blood which follows the extrusion 
of the placenta ; the continued contractions of the uterus 
propel the placenta into the vagina, closing at the same 
time the open mouths of the uterine sinuses ; although 
the vagina by its independent contractile eflforts, is com- 
petent to expel the placenta, yet it is usual to remove it 
by hand when it arrives in the vagina. 
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CHAPTER XVI. 

MANAGEMENT OF NATURAL LABOR. 

The practitioner in the lying-in room should possess 
plenty of patience, or at all events, the art of conceal- 
ing any shortcoming in this respect ; as, in addition to 
the discredit which follows any rash treatment he 
may be led into by lack of patience, he will assuredly 
be blamed for anything that goes amiss, although it l)e 
not his fault. Presence of mind is a very important 
element, and the avoidance of a fussy officious manner 
which tends to excite the patient ; and nowhere is the 
suaviter in modo, fortiter in re, more demanded than in 
the lying-in chamber. 

The summons to a labor should be promptly obeyed, 
it being good policy to regard every case as one which 
may passibly require early interference. The arrival of 
the attendant should be announced to the patient before 
he reaches her room, else his unexpected advent, especi- 
ally if he be a stranger, is often sufficient to cause entire 
cessation of the pains. An early examination being 
requisite, the subject should be approached by inquiring 
from the nurse about the character of the pains, etc., 
after which the patient, if not already in bed, should be 
requested to lie down on her left side, with her knees 
drawn up towards the abdomen, and her back towards 
the attendant. The obstetric position varies in different 
countries, the above being the one usually preferred in 
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England. In France, and elsewhere, the patient is 
delivered on her back. The arrangement of the bed of 
Qourse devolves upon the nnrse, who places a sheet of 
waterproof cloth under the hips of the patient, and pre- 
pares the necessary napkins, thread, scissors, etc. It is 
well, however, to cast a glance around ffl see that all is 
at hand when required. Afler lubricating the fingers 
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of the right hand with lard, oil, or cold cream, the hand 
is passed under the bedclothes and the vulva separated 
by the thumb and second finger, and the first finger 
introduced into the vi^na and passed up to the os uteri ; 
to the novice this is often a somewhat difficult feat, espe- 
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cially if the vagina is long or the uterus at all anteverted; 
a little quiet perseverance, however, with the introduc- 
tion of a second finger, perhaps, will overcome the diffi- 
culty. If the labor is only just commencing the os is 
found closed, when of course nothing can be made out. 
The student is warned that it is very difficult to found 
a diagnosis of the presentation from an examination 
made through the anterior wall of the uterus. If the 
OS is dilated the membranes will be found protruding at 
each pain ; the presentation should be sought for during 
the interval between the pains, but not too energetically, 
lest the membranes be ruptured. Afler an examination 
the patient or nurse will inquire whether all is right, 
that is, whether the presentation is natural or otherwise, 
and the attendant must therefore be prepared to answer ; 
the patient is also likely to ask, " How long shall I be?'* 
This question not being so easy to answer, she should be 
told that all depends upon the strength and frequency of 
the pains. If the presentation is natural little is to be 
done in the way of treatment; the patient should be 
cheered and comforted from time to time with the as- 
surance that all is going on well, an occasional examina- 
tion being made to ascertain that this is really the case. 
When the os is fully dilated yet the membranes remain 
intact, they should be ruptured during a pain by pressure 
with the finger-nail, when the waters will come away in 
a gush, and thereby enable the expulsatory effi)rts of the 
uterus to act more advantageously. 

In the second stage it is usual for the patient during 
her pains to pull at some object, as a roller-towel fixed 
to a bedpost, or the hands of the nurse, with a view to 
obtain a fixed point for the action of the abdominal 
muscles ; sometimes the patient aids her effi)rts by push- 
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ing her feet against some resisting object, as the footboard 
of the bed, and so bringing more voluntary power into 
action ; pressure also applied by the hands of the nurse 
to the lower part of the back affords comfort. 

The anterior lip of the uterus is sometimes carried 
down before the descending head, a displacement easily 
rectified by pushing the lip gently up over the head 
during an interval between the pains. When the head 
distends the perineum, graduated pressure may be applied 
by laying a folded napkin on the hand and pressing on 
the part. This manoeuvre used to be strongly insisted 
upon, but has latterly fallen into comparative disuse, 
and Dr. Graily Hewitt, who has written on this subject 
at considerable length, is aVerse to the procedure, and 
opines that " in many cases it has led to the very evil it 
was intended to prevent.'' During the expulsion of the 
child the nurse should make firm pressure on the mater- 
nal abdomen and follow down the uterus in its final 
contraction. 

As soon as the head is born the trunk quickly follows, 
and the next step is to separate the child from the mother 
by tying the umbilical cord about a couple of inches from 
the child's abdomen with two or three strands of thread 
or worsted ; a second ligature is then applied an inch or 
so nearer the placenta, and the cord divided between the 
two ; as the gelatinous formation of the cord causes'it to 
be very elastic the ligature should be firmly tied, other- 
wise haemorrhage will ensue. Before tying the second 
ligature the blood contained in the portion of the cord 
between the two ligatures should be pressed out in order 
to avoid the disagreeable spurt which otherwise occurs 
on dividing the cord ; then the sex and the presence of 
any deformity should be ascertained, and the cord care- 

14 
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fully inspected, to see that the ligature is effectual. It 
now remains to bring away the placenta ; if it is already 
in the vagina slight traction at the cord is sufficient to 
effect this, but if still within the uterus other steps must 
be taken, as traction at the cord is not only useless but 
dangerous. The older accoucheurs were accustomed to 
wait for further uterine contractions, which sometimes 
did not recur for hours, but still the rule was "wait;" 
this loss of time can usually be avoided by gently but 
firmly compressing the uterus with the hands, after the 
method advocated by Cred6, the uterus being thereby 
stimulated to contract and expel the placenta ; this plan 
repeated twice or thrice at intervals (if necessary) rarely 
fails unless there are morbid adhesions. The placenta 
having come away, the uterus should be felt through the 
abdominal walls, when, if properly contracted, it will seem 
like a hard round ball just above the pubes. The binder 
should now be applied with a moderate degree of tight- 
ness, so as to support the relaxed abdominal muscles and 
to exert a slight pressure on the uterus. 
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CHAPTER XVII. 



THE PUERPERAL STATE. 



Cleanliness and rest are most important points to 
be observed in the treatment of the puerperal state. 
After delivery a warm dry napkin should be applied to 
the vulva, and the part should be frequently sponged 
with warm water slightly tinctured with Condy's fluid 
during the early puerperal state, especially if there is 
any laceration of the fourchette. 

The lochia or discharge which comes from the partu- 
rient canal after labor consists first of almost pure blood, 
then serous fluid, and decidual debris tinged with blood, 
which, day by day, fades in depth of color, and after the 
eight or ninth day becomes puriform ; usually ceasing in 
women who nurse about the third or fourth week. In 
case of premature stoppage of the discharge, warm water 
should be thrown* up the vagina and hot fomentations 
applied externally. 

It is customary not to change the underclothing of 
the patient for some hours after delivery, but the change 
should be effected as soon as she has recovered from the 
shock, as it tends greatly to promote her comfort. The 
patient should be kept free from all excitement, the room 
retained at an even temperature and efficiently ventilated, 
the light modified by curtains, and, in a word, all the 
usual precautions of the sick-room observed. 

An interval of a week at least should elapse ere the 
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patient leaves her bed, this time being required for the 
initiatory processes which the uterus undergoes in return- 
ing to its normal state. The physiology of involution 
of .the uterus will be found in the section whigh treats 
of the gravid organ. During this period the diet should 
be light and easy of digestion ; for the first few days it 
may consist of gruel, beef or other soup, and fiirinaceous 
puddings ; after the third or fourth day a iputton chop, 
or a little chicken, may be allowed, either with or with- 
out wine or beer. Previously to changing the diet, the 
bowels, on the third day after delivery, if there has been 
no previous evacuation, should be opened with castor oil, 
Gregory's powder, or other aperient; and when the 
bowels are obstinate it is often requisite to repeat the 
aperient on alternate days for some time. 

An essential duty during the early puerperal state is 
to look well after the condition of the bladder, and to 
inquire on the first and two or three subsequent visits as 
to the evacuation of this organ. If there is any suspi- 
cion of retention of urine, the hand placed on the abdo- 
men will, if the bladder is full, detect its distended 
contour above the pubes. The novice is warned against 
being satisfied with the assurance of the patient that she 
passes water if the symptoms lead him to suspect inac- 
tion of the bladder, as dribbling from a full viscus may 
be mistaken for voluntary micturition. The evils result- 
ing from prolonged distension of the bladder are so 
evident that they need not be dwelt on. I have known 
cases treated for metritis in the most orthodox fashion, 
the symptoms being solely due to neglect of a paralyzed 
bladder and consequent accumulation of urine ; in such 
cases the catheter draws away an enormous quantity of 
urine, detention is usually met with after tedious 
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labors, when the neck of the bladder has been for a long 
time compressed between the foetal head and pubic arch; 
catheterism is obviously the treatment. 

Women who have previously had children are more 
or less troubled with " after-pains/^ the result of post- 
partum uterine contractions ; to a certain extent these 
contractions are useful in promoting the expulsion of 
clots, shreds of decidua, etc., but when excessive they 
must be checked by the administration of opiates, other- 
wise they deprive the patient of sleep and weary her by 
their frequent recurrence, every fresh application of the 
child to the breast being sufficient to induce them by 
reflex action. Primiparse are not troubled with afi«r- 
pains ; multiparse suffer in direct ratio to the number of 
children they have borne. 

Lactation occurs in the majority of women without 
much trouble ; in some, milk is present before delivery, 
in others it does not appear until three or four days 
after. The symptoms of incipient lactation are turges- 
cence of the mammary vessels, shooting pains in the 
glands, accompanied with a sensation of tension ; the 
temperature slightly rises, and in some cases there is 
also increased vascular action, shivering, furred tongue, 
anorexia, etc., due, I think, often to slight septic influ- 
ences. On applying the child a peculiar yellow fluid 
called colostrum is obtained; this " first milk" coagu- 
lates with heat, and under the microscope reveals the 
presence of granular corpuscles and free fat-granules ; it 
acts aperiently on the child and serves to clear out the 
infantile alimentary canal. After a day or two colos- 
trum gives place to ordinary milk, which is not coagu- 
lable with heat ; the breasts then lose their sensitiveness 
and lactation is established. In some women there is 
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great difficulty in inducing the milk to appear, and 
sometimes still greater in prevailing upon it to remain ; 
early but not too frequent application of the child to the 
breast, hot fomentations, friction with stimulating lini- 
ments, etc., are the means usually adopted to promote 
lactation ; to these must be added a carefully regulated 
diet, and later on, a fair amount of outdoor exercise. 
Sometimes the mammary secretion is greatly in excess 
of the infantile requirements, and much annoyance is 
caused by the persistent overflow of milk. In many 
cases this excessive secretion diminishes when the patient 
becomes able to move about, if not, belladonna may be 
applied in the form of a plaster, the ingested fluids re- 
duced to a minimum, and saline purgatives, like the 
following mixture, administered : 



R. Magnes. Sulphatis, . 
Mannse, 

Acidi Sulphuric! Diluti, 
Sp. Chloroformi, 
Vel Syrupi Zingiberis, 
Infusi Rosse Co. ad, . 



oz. 1. 

oz. }. 

min. XX. 

fl. oz. ^. 

fl. oz. 1. 

fl. oz. viij. 



An eighth, with an equal bulk of water, early every morning. 

In primiparae the nipples are occasionally so flat that 
the infant is unable to seize them and to draw the breast, 
hence various forms of exhausting glasses have been in- 
vented with a view of remedying this defect. They 
should be carefully used, otherwise excess of pressure 
may lead to inflammation of the mammae ; sometimes 
another and older infant, with more tact in the art of 
satisfying its wants, is able to draw out the nipple, or 
the assistance of an adult may be put in requisition for 
this purpose. 

One of the most painful of the minor mammary af- 
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fections is excoriation of the nipples. This usually 
occurs in cases where the nipple projects iusuflSciently ; 
the excoriations scab over during the intervals between 
suckling, but on reapplying the child the scab is torn 
oflT, and by degrees a simple excoriation is converted 
into the still more painful affection — fissure of the nip- 
ple. So acute is the pain produced by this affection 
that the mother frequently looks upon her maternal 
duty with the utmost dread, and the mental depression 
arising from this condition may eventually lead to sup- 
pression of the lacteal secretion. It is well to provide 
against the possibility of this evil by frequently bathing 
the nipples during pregnancy with brandy, spirits of 
wine, or a solution of tannin (1 in 20). In established 
excoriation and fissure the only effectual remedy, other 
than weaning the child, is to protect the nipple with a 
shield, so as to prevent direct contact with the child's 
lips, and give time for the sores to heal, which may be 
facilitated by keeping the nipple very clean and bathing 
with a solution of borax and tannic acid. 

The question of nursing is sometimes referred to the 
practitioner. Broadly speaking, every mother ought to 
nurse her child, or at least provide a healthy and effi- 
cient substitute ; exceptions, however, are obliged to be 
made on behalf of those who, from constitutional or 
local causes, are unfit to perform the duties of nurse, 
and are at the same time unable to procure a substitute. 
Cow's milk diluted with water and sweetened with 
common sugar, or sugar of milk, may be administered 
by the feeding-bottle. I take this opportunity of pro- 
testing against feeding-bottles furnished with a long 
snakelike tube, such as have lately come into fashion. 
They have two serious disadvantages: first, the tube. 
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from its inordinate length, cannot be properly cleaned, 
for the mere passage of hot water through it is insuffi- 
cient to free it from the decomposing taint which con- 
tact with milk leaves behind ; and secondly, it facilitates 
the obnoxious plan adopted by many nurses of placing 
the teat in the child's mouth, and allowing it to remain 
until the contents of the bottle are exhausted ; this may 
not take place for several hours, and in the meantime 
the milk is rapidly approaching the condition of lactic 
acid, and as a consequence the child is ill-nourished, and 
is perpetually troubled with the symptoms of infantile 
indigestion. The old-fashioned form of feeding-bottle 
obviates both these defects, as there is nothing to clean 
except the bottle and teat, the latter being readily turned 
inside out for thorough purification, and the shape of the 
bottle renders it necessary for the nurse to hold it whilst 
the child is feeding, thus guaranteeing that the food is 
supplied only when required ; after each administration 
of milk the bottle should be immediately placed in cold 
water, and before being used again it should be scalded 
out, the teat being treated in the same way. 
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CHAPTER XVIII. 

OBSTRUCTED LABOR (MATERNAL ORGANISM). 

Deformity of the maternal pelvis, the anatomical 
varieties of which have been previously described, is a 
frequent cause of obstructed labor. When the conjugate 
diameter exceeds 3J inches, delivery may be effected with 
the forceps ; when it is reduced to 3 inches version is 
feasible ; under this measurement, and down to If inches, 
craniotomy becomes necessary ; and with a diameter less 
than this the Csesarean section is the only resource. If 
the malformation is detected in the early months of preg- 
nancy, the question of inducing premature labor will 
have to be considered. The rules to guide us relative 
to the necessity of performing this operation will be found 
in the section on operative midwifery. 

The soft structures which enter into the formation 
of the parturient canal are liable to certain abnor- 
malities. 

Uterus. — The os may be partially or totally occluded. 
Total occlusion is a rare incident, since it must take 
place during gestation, which otherwise could not occur. 
The usual form of occlusion of the os consists 'in a 
superficial agglutination of its lips, which may be over- 
come by forcible pressure of the finger-nail during a 
pain, aided, if there is much resistance, by giving a rotary 
movement to the finger. Once the os is permeable, dila- 
tation proceeds in the ordittary manner. In very rare 
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cases a more permanent kind of union takes place, result- 
ing from either inflammation of the cervix or injudicious 
cauterization of the canal. This form requires the assist- 
ance of the knife, and the incision should be carefully 
made in the antero-posterior direction to avoid the uter- 
ine arteries, care being taken also not to injure the bladder 
or rectum. Severe malignant disease of the cervix may 
require similar treatment. Cases have occurred of adhe- 
sion between the foetal membranes and the internal 
surface of the uterus in the neighborhood of the os. 
The treatment is forcibly to separate the adhesions with 
the finger. 

Rigidity of the os uteri is an important factor in the 
causation of obstructed labor; it varies from a mere 
inaptitude to dilate, to a cartilaginous and obstructive 
degree of induration. The treatment, as a matter of 
course, must vary vith the degree of rigidity. General 
depletion and tartar emetic were formerly the trusted 
remedies, but other less debilitating and disagreeable 
means are now usually preferred. Chloral hydrate in 
15-grain doses, repeated every quarter of an hour two 
or three times until it takes effect, is a very valuable 
remedy. Chloroform also, by relaxing spasm and lull- 
ing pain, is of great service. Belladonna used to be a 
favorite local application, but its action is very doubtful. 
The two most effectual applications are irrigation and 
hydrostatic dilatation. Irrigation is performed by pass- 
ing the vagina tube of a Higginson's syringe up to, but 
not into the os, and douching it with warm water for 
ten minutes at a time, repeating the operation at intervals 
until the os becomes soft and dilatable. Hydrastatic 
dilatation is effected by introducing within the os, with 
the aid of a uterine sound", one of those valuable little 
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india-rubber bags inveuted by Dr. Barnes, and then 
injecting water into it through the tube attached to it, a 
constriction in the middle of the bag preventing it from 
slipping ont of the os. When one bag has been fully- 
distended it is withdrawn by letting the water escape, 
which causes the bag to collapse ; then, should further 
dilatation be needful, a larger bag is introduced and the 



operation repeated. By this means dilatation of the os 
is ejected in imitation of the ordinary process, for the 
rubber bag with its aqueous contents acts in precisely 
the same way as the natural " bag of waters." 
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In some cases where the rigidity is not excessive much 
help may be given by manual dilatation, which is effected 
by passing the thumb and two or three fingers within 
the OS, and spreading them out in the form of a cone. 
This expedient, however, will succeed only in slight 
cases, for the hand rapidly becomes cramped and unable 
to continue its action. 

A fibrous tumor pendent from the uterus occasionally 
causes a great obstruction to delivery. At an early 
stage of labor, it may be passed up above the brim ; if 
the head is in the pelvic cavity and the tumor below it, 
the forceps or craniotomy will be required. The same 
remarks apply to a solid ovarian tumor; if, however, it 
contains fluid, the passage of a trocar will perhaps reduce 
the obstruction sufficiently to permit of delivery. Uter- 
ine polypi should be either punctured or removed with 
the forceps or 6craseur. A case of uterine polypus is 
reported by Dr. Gervis in vol. xi, Obstetrical Transac- 
twnsy producing obstruction so great as to necessitate the 
performance of craniotomy. 

Vagina. — Constriction resulting from inflammation, 
cicatrices produced by the healing of wounds caused by 
previous instrumental or tedious deliveries, etc., should 
be treated by inhalation of chloroform, artificial dilata- 
tion with air or water bags, or, in the case of cartilagi- 
nous bands, careful incision. 

Vulva,— Ohstinate rigidity is best treated by making 
several small incisions at the posterior part. Serous 
infiltration should be allowed to escape by puncturing 
with the point of a lancet. Hsemorrhagic infiltration, 
or thrombus of the labia, may be checked by the appli- 
cation of cold, but if, notwithstanding, the swelling still 
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increases and is likely to burst, it is better to lay it open 
with the knife and apply styptics. 

Hymen. — A persistent condition of this membrane 
has ere now impeded delivery ; if it will not give way, 
the knife must be resorted to. 

Vesical calculus may obstruct labor. If found early 
the stone should be lifted above the pubis ; but if this 
cannot be done and delivery is prevented, vaginal lith- 
otomy must be performed. 

Festal Organism. — The presence of certain diseases 
and abnormalities in the foetus will, even in a healthy 
maternal organism, produce dystocia. In addition to 
maldevelopment of the foetus it is obvious that the un- 
due size, of a child of normal type may occasion more or 
less delay in parturition, and may require treatment 
identical with that necessary when the disproportion 
arises from contraction of the maternal pelvis. 

The most important cause of obstructed labor on the 
part of the foetus is hydrocephalus. Sometimes the 
foetal head is immensely enlarged; and although its 
contents are mainly fluid, rendering the head capable of 
being moulded to a considerable extent, still the obstruc- 
tion to delivery is usually so great as to require the in- 
tervention of art. This is accounted for by Dr. Tyler 
Smith on the ground that the head, by reason of its 
abnormal shape, does not undergo the necessary rotation, 
etc., in its passage along the parturient canal, and there- 
fore has to be expelled by sheer force. In hydrocephalus 
pelvic presentations are more frequent than with healthy 
children. 

Diagnosis. — When the head presents, it gives to the 
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fingers, especially during a pain, the sensation of a bag 
containing fluid ; and the wide separation and irregular 
projection of the cranial bones, lead also to a suspicion 
of hydrocephalus. In pelvic presentations the diagno- 
sis is more diflBcult, and indeed can hardly be established 
until the head becomes arrested in the pelvis. 

Treatment — If the diagnosis is certain, and the uterus 
is unable to expel the foetus, the proper plan is to punc- 
ture the head, to liberate the fluid, and cause 
FiQ. 62. j^ ^Q collapse. Then, if the head is not too 
low, it is advisable to bring down the feet, 
as the flaccid cranium, by not participating 
in, interferes with the necessary movements 
during expulsion. If the head is advanced 
too far for version to be easily performed, 
it must be left to the efforts of nature. In 
pelvic presentation perforation, when nec- 
essary, should be done through one of the 
spaces between the cranial bones. Ascites, 
and distension of the foetal bladder with 
urine, must be treated in a similar way, the 
fluid being evacuated with a long trocar 
„i * u i_ when it interferes with the course of labor. 

Blunt hook. 

Dr. Gervis reports a case where obstruction 
was caused by the uterus of the child being greatly dis- 
tended, containing about fifteen ounces of flaky serous 
fluid. Solid tumors, as enlargement of the liver and 
kidneys, may on like grounds necessitate the performance 
of embryotomy. 

Monsters. — An anencephalous foetus, when the head 
presents, is best delivered by podalic version, as the 
trunk is generally pretty well developed, and the undi- 
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lated parturient canal afTords considerable resistance to 
its passage. If version in not performed, the blunt hook 
will most likely be required. 

Extra-craniiil and spinal dropsy, forming spina bifida, 
do not usually much impede parturi^n; in cases of the 
former class the head and tumM are ^hfta^^hora sepa- 
rately by a species of evolution, ^Op^^ '*" a, 



Fatal moDatroaitj.— (Atlcr Hull.) 

In monstrosity, caused by the union of two ova, no 
rule can be laid down either for diagnosis or extraction, 
inasmuch that cases differ so greatly in degree and kind. 
In cephalic presentation evolution usually takes place, 
one of the heads being expelled whilst the other is re- 
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tained above the pubis; the trunk belonging to the first 
head then follows, after which the second foetus is bom 
in the same manner, breech first; in other cases the 
heads are successively born, and the trunks follow. If 
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labor be brought to a standstill, it may be i: 
perform embryotomy. 

In ordinary twin bii-ths the presentation is usually 
alternate, that is, if the first is cephalic the second will 
be breech ; as a rule no more difficulty is encountered in 
expulsion than may be naturally expected from the force 
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of the womb whilst extruding the first child being 
transmitted indirectly through the second foetus, a con- 
dition much lesa favorable to speedy delivery than the 
usual direct uteriue action. In some instances when the 
first child presents by the breech, the head of the second 



entera the pelvis before the first is born, and the two 
heads become locked together ; in this case we may en- 
deavor to extract the second head with the forceps, and 
if this cannot be done the firit head must be perforated 
and extracted, or it must be severed from the trunk and 
pushed back whilst the second foetus is extracted with 



170 GDIDB TO THE PRACTICE OF MIDWIFERY. 

the forceps, after which the forcei>s or cephalotribe are 
introduced to briDg away the severed head. When tlie 



heads of both children present the forceps should be 
applied to the lowest, the other being pushed out of the 
way as much as possible during extraction. 
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CHAPTER XIX. 

PROTRACTED AND HASTY PARTURITION. 

Having considered mechanical obstuctions in the 
maternal and foetal organisms in hindering parturition^ 
we will now discuss the cause and treatment of retarda- 
tion, dependent solely upon insufficiency or misdirection 
of the expulsatory powers. 

Feebleness of uterine action, commonly called power- 
less labor, may result from causes either affecting the 
general system, or from causes localized in the uterus 
itself. In a feeble and relaxed condition of the system, 
it is easy to comprehend that the uterus will participate 
in the general want of tonicity, and that the assistance 
usually rendered by the voluntary muscles will, pari 
passUy be diminished. The sedentary and luxurious 
way of life of women dwelling in large towns too often 
lead to this enervated condition. When a patient has 
been in hard labor for some time without advancing 
towards delivery, the rhythmical action of the uterus 
gives way to one of continuous contraction. Dr. Brax- 
ton Hicks has called attention to this subject, and shows 
that such a state is frequently mistaken for powerless , 
labor, the uterus being supposed to be inactive and 
relaxed. If this condition of continuous contraction be 
allowed to go on without interference, the genital canal 
becomes hot, dry, and tumid, the pulse rises to about 
100, and the tongue becomes furred and dry, and if 
relief be not quickly afforded the symptoms will assume 
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a typhoid form, and the patient will die. There is also 
much risk to the child in the earlier stage of continuous 
uterine contraction, partly from the sustained pressure 
and partly from diminution of the calibre of the uterine 
bloodvessels depriving the foetus of its due supply of 
blood. Continuous contraction may be diagnosed by 
the uterus being so closely in contact with the child as 
to assume its shape, percussion showing, when the foetal 
outline is passed, an immediate cessation of dulness, 
instead of continuing some distance, as is the case in 
relaxed uterus ; and the head is fixed in the pelvic brim, 
and cannot be easily moved. This condition rarely ends 
in natural delivery, the forceps being usually required. 

Certain diseases, as bronchitis and other pneumonic 
affections, cardiac disease, and paraplegia, by interfering 
with the action of the respiratory muscles, may deprive 
the uterus of its due mechanical assistance, and conse- 
quently retard delivery. Painful pre-existing disease 
will, by withdrawing nerve-force from the uterus, con- 
siderably modify its action. 

Amongst the purely uterine causes of tedious labor 
are malformations, as double uterus, congenital imper- 
fection in development, inflammation, over-distension 
through excess of liquor amnii, or the presence of twins, 
and premature or retarded rupture of the membranes. 
The age of the patient — excessive youth or the converse 
— and rapidly recurring pregnancies, by interfering with 
the efficient development of the organ, tend to enfeeble 
the expulsatory power. ^ 

Temporary suspension of uterine action may be pro- 
duced by mental causes, as the presence of a strange 
accoucheur, or the reception of unwelcome news. 

Misdirection of the expulsatory force is another cause 
of tedious labor. If the uterus is anteverted the child 
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IS driven against the promontory of the sacrum, the 
anterior uterine lip occupying the position normally 
occupied by the os, and thus helping to prevent a down- 
ward movement of the child. If the organ is retro- 
verted the child is forced against the symphysis pubis, 
and the passage is blocked by the posterior uterine lip. 
Accumulation of faeces in the rectum, or of urine in the 
bladder, tend to impede uterine action. 

Ti'eatment, — Many of the causes of tedious labor can 
only be treated prophylactically ; when, therefore, the 
opportunity for giving advice presents itself, we should 
urge upon a patient the necessity of regulating her mode 
of life, of taking a due amount of exercise, being careful 
in the matter of diet, and attending to the daily evacu- 
ation of the bowels. Any tendency to obliquity of the 
uterus existing during pregnancy, must be rectified as 
much as possible by bandages and the adoption of certain 
positions of the body. In anteversioh an abdominal 
bandage so arranged as to lift up the uterus into a posi- 
tion more in accordance with the axis of the pelvic inlet, 
and the assumption of the prone position are indicated ; 
in the rare form of retroversion all conditions which lead 
to this misplacement, as tight lacing and bandages, 
should be avoided. These remarks apply equally to the 
pregnant and parturient states, with this addition, that 
in retroversion the patient should be delivered on her 
hands and knees, so as to bring the os away from the 
pubic symphysis and to allow the posterior uterine lip 
to retract ; and in anteversion the woman should lie on 
her back, to enable the child to escape the promontory 
of the sacrum, and the anterior uterine lip to ascend to 
its proper position ; and in furtherance of this object the 
fingers may be used between the pains to push up the 
protruding lip. 
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Feeble action of the uterus in the second stage may 
be improved by encouraging the patient to bear down 
during the pains, and to rest during the intervals, since 
persistence of the expulsatory efforts between the pains 
serves only to fatigue the voluntary muscles. The uterus 
may be also excited to more vigorous action by the occa- 
sional introduction of the finger within the os, and by 
pressure on the perineum and abdomen. Of the medic- 
inal excitors of uterine action ergot and perhaps strych- 
nia alone are to be relied on. Ergot may be given in 
the form of powder, or as a liquid extract. One or two 
scruples of the powder infused in hot water for five or 
ten minutes forms a dose ; the fluid preparation may be 
adminstered in warm tea, the dose being a fluid drachm. 

The action of ergot usually becomes manifest in from 
ten to fifteen minutes ; the pains increase in severity and 
duration, the uterine action gradually merging into a 
condition peculiar to the influence of this drug, becom- 
ing continuous instead of intermittent, a condition de- 
tectable by placing the hand on the abdomen, when the 
uterus, between the pains, will be found in a stat« of 
tonic contraction. This state, inasmuch as it impedes 
the placental circulation, and thus interferes with the 
due supply of oxygen, is a cause of danger to the child, 
and if long exposed to this influence it will die asphyx- 
iated. The mother may also be placed in jeopardy 
through the continuous violent action induced by ergot, 
for, should there be any mechanical impediment to deliv- 
ery, the persistent and misapplied force of the uterus is 
liable to produce laceration of the soft parts, or even lo 
rupture itself. Therefore never give ergot without ascer- 
taining that there is no mechanical impediment to imme- 
diate delivery. 
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^ The coexistence of a painful disease with parturition, 
or the violent pain produced by pressure of the head on 
the sacral nerves, may be mitigated by a few whifls of 
chloroform. The same drug, too, is sometimes required 
for an hysterical or hyperexcitable patient who rapidly 
exhausts her strength by ill-timed exertions. 

In a tedious labor, when the vaginal secretions are 
arrested and the canal becomes hot, dry, and painful, 
much relief is sometimes afforded by the plentiful lu- 
brication of the passage with lard. Fsecal accumulation 
or distension of the bladder should be respectively re- 
moved by enemata and the catheter. Irregular spas- 
modic contraction of the uterus, especially during the 
first stage, is best treated by the administration of opiates 
or chloral; the chloral being very comforting to the 
patient, as it soothes the nervous excitability whilst it 
permits the uterus to perform its office. 

HASTY LABOR. 

This may be defined as the converse of the previous 
condition, the child being expelled in a preternatu rally 
brief time after the commencement of labor. The 
causes are twofold,-^xcess of power and diminution of 
resistance. So excessive sometimes are the uterine con- 
tractions that they resemble those produced by ergot, 
the whole function of parturition being performed with 
surprising celerity under pressure of a rapidly accumu- 
lating series of pains. This impetuous uterine action 
may be idiocratic, some individuals, or even whole 
families, invariably performing the final act of gestation 
with undue haste. It may be induced also by violent 
mental emotion, especially sudden and intense terror. 
Small-pox, and other febrile diseases, albuminuria, and 
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the accumulation of carbonic acid in the bloody also tend 
to a like result. 

The second cause — lack of normal resistance — may 
result either from excess of pelvic development, or, 
what amounts in effect to the same thing, diminished 
bulk of the foetus. 

Amongst the evils to the mother which may result 
from too rapid delivery, are rupture, prolapse, or inver- 
sion of the uterus, laceration of the perineum, post- 
partum inertia, and irregular uterine contraction, caus- 
ing retention of the placenta or haemorrhage. 

The child also is liable to injury, especially if the 
mother, not suspecting so rapid a termination to her 
sufferings, happens to be in the erect position when ex- 
pulsion takes plac/C. 

Ti^eatmenL — When this condition is suspected, the 
patient should be kept abed, and given chloroform or 
opiates. Care should be taken not to irritate the uterus 
by frequent examinations, and the patient should be 
cautioned against making much voluntary effort. A 
moderately tight bandage round the abdomen is service- 
able. Should the uterus become prolapsed, it must be 
supported by a bandage or the hand of the accoucheur. 

Missed labor is a term applied to an exceedingly rare 
class of cases where labor fails to take place at the end 
of gestation, the foetus remaining in utero for an indefi- 
nite period. After a time disorganization may take 
place, and portions of the foetus be discharged per vagi- 
nam ; and when this happens it is well to assist the 
uterus to get rid of its lingering contents by endeavor- 
ing to break up the foetus and bring it away piecemeal. 
A unique case of missed labor, reported by Dr. Oldham, 
will be found in the Path, Soc. Trans,, for 1841. 
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CHAPTER XX. 

ACCIDENTAL HEMORRHAGE. 

One form of hsemorrhage during labor has been de- 
scribed under the head of placental presentation ; another, 
known in England as accidental hcemorrhagej now claims 
attention. The term "accidental" was given to this 
form of haemorrhage by Dr. Rigby in contradistinction 
to that produced by placenta prsevia, which he called 
" unavoidable hajmorrhage." 

In the form of hsemorrhage under notice the pla- 
centa is normally situated, but from some deficiency of 
attachment a portion separates from the uterine wall and 
affords a means of escape to the blood. If the detach- 
ment takes place at the circumference of the placenta, 
the blood will find its wav between the uterine wall and 
membranes and appear externally. It is distinguished 
from the haemorrhage of placenta prsevia by ceasing in- 
stead of increasing with each pain ; this cessation natu- 
rally results from the source of haemorrhage being above 
the foetal head, for when the cranium is forced against 
the OS uteri during a pain, the uterus is plugged and 
the blood is unable to escape. Sometimes the detach- 
ment occurs at the centre of the placenta, all the circum- 
ferential implantation remaining intact, in which case 
we have the symptoms of internal haemorrhage, pallor, 
faintness, sinking of the pulse, together with severe 
abdominal pain and enlargement of the uterus. This 

16 
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variety is somewhat difficult to diagnose; it may be 
distinguished from rupture of the uterus by the pre- 
vious absence of violent uterine contractions, by the in- 
creased bulk of the uterus, and by want of mobility of 
the presenting part which is so characteristic of rupture. 

The prognosis is unfavorable for the child, and gravely 
apprehensive for the mother. 

The contents of the uterus should be evacuated as 
speedily as possible, by rupturing the membranes, fric- 
tion on the abdomen, ergot, etc. ; if the os is not dilated^ 
Barnes's bags may be used, and delivery completed by 
version or by the forceps. Dilatation should be done 
cautiously and without haste, endeavoring meanwhile to 
induce the uterus to contract upon and aid in the ex- 
pulsion of the foetus, as there is always considerable risk 
of post-partum haemorrhage sujjervening from atony of 
the muscular coats of the uterus. 

Post-partum Hcemorrhage. — ^This, like placenta prsevia, 
is a most serious complication, and demands all the 
energy, self-reliance, and resources of the practitioner to 
be brought into immediate play, with a predetermined 
and definite plan of treatment. Haemorrhage may occur 
either before or after expulsion of the placenta. In 
order to understand the various modes of treatment 
which are required in haemorrhage occurring after labor 
it is necessary first to bear in mind that retention of the 
placenta may be due — 1st, to atony of the muscular 
coats of the uterus ; 2d, to irregular contraction ; and 
3d, to morbid adhesion between the placenta and uterine 
walls. • 

Inertia of the uterus may be caused either by general 
debility of the system, or special atony of the uterine 
muscular fibres; in either case attempt must be made to 
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excite contractioD by external nianipulatioD and the in- 
teroal administration of ei^t aod stimulante. When 
tuemorrhage is actually taking place no time should be 
lost in extracting the placeota, certain then to be de- 
tached, for its presence prevents efficient uterine contrac- 
tion. Much maj be done to prevent imperfect post- 



partum contraction of the uterus by placing the hand on 
the fundus during expulsion of the child, and following 
its downward movements until it comes into the world. 
If there is any reason to suspect uterine inertia arising 
from speedy delivery, or a long and tedious labor, 
Bright's disease, or floodings after previous labors, it is 
advisable to administer ei^ot during the final expulsa- 
tory stage. Spasmodic and irregular contraction of the 
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uterine muscular fibres may occur in such a manner as 
to encyst and retain instead of expelling the placenta; 
when the contraction exists at the internal os, " hour- 
glass contraction '' results, the uterus being divided into 
two compartments with the placenta in the upper divi- 
sion ; true hour-glass contraction is, however, of rare 
occurrence. The treatment consists in mechanically 
overcoming the spasm by passing the hand into the 
uterus in the following manner : the cord is taken in the 
left hand, and the right hand is passed along it, with 
the tips of the fingers brought together so as to present 
the appearance of a wedge or cone, until it reaches the 
constriction, when the left hand should be transferred to 
the fundus uteri, so as to steady the organ and make 
the necessary pressure, whilst the right is gently and 
very gradually insinuated beyond the contraction ; the 
placenta is then grasped, and the uterine contractions 
further aided by external pressure, so as to expel both 
hand and placenta. 

Retention of the placenta due to morbid adhesion is 
generally a sequence of previous inflammatory action; 
plastic lymph has been effused, and the placenta and 
uterus become so firmly united that the post-partum 
contractions are inadequate to dislodge the after-birth ; 
the hand must therefore be passed into the uterus as 
before described, and the placenta carefully and very 
cautiously peeled off^ the uterine parietes, so as both to 
avoid injuring the ut-erus and leaving any portion of the 
adherent placenta. When the placenta is very friable, 
or the adhesions firm, it is no easy matter to bring all 
away without using undue violence ; in this choice of 
evils it is better to do too little than too much, although 
it must be remembered that a small portion of retained 
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placenta will occasionally cause copious bsemorrhage. If 
there be any suspicion that a portion is left, it is well to 
wash out the uterus at intervals with water colored with 
a small portion of Condy's fluid, so as to oxidize the 
decomposing particles, and thus diminish the risk of 
septic poisoning. 

Inverman of the TJierua is fortunately a rare cause of 
heemorrhf^. Inversion may be partial or complete, 
varying from a cuplike depression of the fundus to 
complete protrusion of the inverted organ through the 



vulva. It is said to be partial when the fundus remains 
above the os, and complete when it protrudes into the 
vagina or through the vulva. Inversion may be caused 
by a sudden tug at the cord, as when delivery takes 
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place in the erect position^ and the child is suddenly 
expelled and falls to the ground ; injudicious traction at 
the cord may produce it under certain conditions^ as when 
the uterus is in a state of inertia, or when a slight degree 
of inversion of the fundus already exists ; in rare in- 
stances it has been produced by pressure of the abdom- 
inal muscles. When the placenta remains completely 
attached there may be no immediate haemorrhage, but 
as the relative changes in position which take place 
between the placental and uterine surfaces in the act of 
inversion, usually detach it more or less, the hsemorrhage 
becomes very copious. 

The symptoms vary according to the degree of inver- 
sion ; dragging pains, restlessness, falling of the pulse 
and consequent syncope, nausea, cold sweats, and the 
usual indications of shock and collapse are more or less 
manifest. 

Physical Signs. — If the inversion is slight, the depres- 
sion in the fundus may be felt through the abdominal 
wall ; when it is complete the organ cannot be felt above 
the pubis, but is found in the vagina, or perhaps pro- 
truding through the vulva, in recent cases, as a bright- 
red tumor ; after a time the constriction of the cervix 
causes the organ to assume a deeper color and to become 
tumefied, a condition which greatly increases the diffi- 
culty of replacement. 

Treatment. — In a recently inverted uterus with the pla- 
centa still attached, the first step is carefully to remove 
the placenta ; the uterus, if inert, should then be com- 
pressed with the hand so as to empty its vessels, and 
pressure applied with the closed fist in the axis of the 
pelvis, taking care to avoid the sacral promontory, which 
is best done by applying the pressure slightly in a lateral 
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direction, when the organ, if recently inverted, usually 
returns to its normal position ; the hand should be re- 
tained in the uterus, and the organ grasped externally 
through the abdominal wall until it thoroughly con- 
tracts, lest rein version take place ; chloroform should be 
administered if the operation is attended with any diffi- 
culty or excessive pain. In inversion of some standing it 
is necessary first to reduce any inflammatory symptoms 
by hot fomentations, leeches, etc., then to devise some con- 
trivance with air-pessaries, or other means, so as to keep 
up sustained pressure for a considerable time. When 
the inversion has become chronic, that is, as defined by 
Dr. Barnes, after involution has taken place, sustained 
pressure should be tried ; the length of time and the 
degree of force used must be left to the judgment and 
experience of the operator. A high authority, Marion 
Sims, limits the duration of the taxis to half an hour, 
and recommends the introduction of an air-pessary, to 
remain until the patient has rallied from the eflects of 
the operation, when a second manipulation may be at- 
tempted ; and if this fails, the operation proposed by Dr. 
Barnes may be resorted to, of making two longitudinal 
incisions into the constricted os, and then reapplying 
elastic pressure. With these means success is almost 
certain unless there are adhesions. I agree with Dr. 
Barnes in condemning the use of the ecraseur, ligature, 
or knife. 

Post-partum Hcemorrhage. — When, after extrusion of 
the placenta, hsemorrhage supervenes, it is principally 
the result of uterine inertia ; contraction may have duly 
taken place, but from some cause or other the muscular 
coats of the uterus lose their contractility, and the organ 
is metamorphosed from a compact hard ball into a loose 
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flabby bag, leading to the reopening of the mouths of 
the uterine vessels, and to the outpouring of blood with 
a copiousness to be expected from canals of such large 
calibre having direct communication with the cardiac 
centre. Haemorrhage may manifest itself at once by the 
blood flowing from the vulva ; if the uterus be retro- 
verted, or if a clot blocks up the os, the blood may col- 
lect in and distend the uterus, little, if any, escaping 
externally, an accident manifested by the patient be- 
coming pallid and faint, and by the increased size and 
soft and quaggy condition of the uterus. If the blood 
escapes without accumulating, the uterus will be scarcely 
perceptible through the abdominal walls, having lost all 
its solidity and become flaccid as an india-rubber bag. 
If, as is frequently the case, the flow of blood is rapid, 
the patient is brought to the brink of the grave in a 
very few minutes, the quantity of blood lost in these 
cases being absolutely appalling; the sufierer becomes 
suddenly blanched, and presents a singularly corpse- 
like appearance ; she calls for help and tosses about her 
arms wildly ; vision and audition fail her, and she cries 
out for more air ; the surface becomes cold, and the pulse 
ceases to reach the wrist ; in a few minutes more, her 
strength exhausted, she wishes to be left to die in peace, 
which consummation will quickly come to pass unless 
energetic steps are taken to prevent the extinction of, 
literally, the " vital spark.'' 

The first step in the treatment is to place the patient 
on her back, with her head low, and to grasp the uterus 
through the abdominal wall, so as to induce it to con- 
tract; an intermittent compressing movement of the 
hands will often succeed where uniform pressure fails ; 
if the uterus fails to answer, the right hand should be 
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carefully introduced into the organ and the clots, if any, 
removed ; a combined external and internal manipulation 
must now be judiciously practiced ; the stimulus afforded 
by the hand in the uterus generally evokes contraction, 
and if so it must be kept there until the uterine con- 
tractions expel it. The administration of stimulants is 
of the utmost importance ; brandy is perhaps the best, 
and should be given freely. Ergot is usually resorted 
to, but too much confidence must not be placed in this 
drug, as, to say the least, ite action is uncertain ; it may 
be administered by the mouth ; or a solution of ergotin 
(5 to 10 grains) may be injected hypodermically, a mode 
perhaps preferable, as its effect is more immediate. The 
application of cold externally by the cold-water douche, 
or by flapping wet cloths over the abdomen, is of great 
service in setting up uterine activity by reflex action ; 
internally, too, cold water may be injected into the rec- 
tum or uterus itself, or pieces of ice may be introduced 
into the womb ; it must be remembered, however, that 
as cold induces reflex action by the sudden abstraction of 
heat, thus causing nervous excitation, a continuous ap- 
plication of cold, after a time, ceases to be beneficial, for 
the part loses so much heat, that the difference in tem- 
perature between it and the cold-producing agent is in- 
sufficient to evoke further contraction ; further, the con- 
tinuous application o^ cold depresses the system greatly, 
and tends to produce congestion of the internal organs ; 
the introduction of ice into the uterus also should not 
be continued too long, lest the muscular fibres become 
too benumbed to be able to obey the behests of the motor 
nerves, cold therefore should be applied intermittently. 
In faradization we have a very valuable excitant of 
uterine contraction. One electrode should be applied to 
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the cervix and the other to the abdominal walls immedi- 
ately over the fundus uteri. 

In desperate cases compression of the abdominal aorta 
may prove useful, for although it can only reduce and 
not arrest the flow of blood into the uterus, still any 
means of gaining time is invaluable. Pressure may be 
applied through either the posterior wall of the uterus, 
or through the abdominal wall. If through the ab- 
dominal wall the thighs should be flexed on the trunk 
to relax the muscles of the belly, and pressure applied 
near the umbilicus, so as to compress the aorta against 
the left side of the vertebral column, and thus avoid 
the vena cava. 

All the foregoing plans, with the exception of pres- 
sure on the aorta, tend to check haemorrhage by produc- 
ing reflex action ; if, however, the uterus, either through 
excessive loss of blood, or a total want of contractile 
power in itself, remains absolutely and persistently pas- 
sive, it is obvious that remedies of this class are un- 
availing. There is, however, yet another means which, 
by acting directly on the internal surface of the uterus, 
is independent of nervous or muscular power ; such a 
means of checking the haemorrhage is aflbrded by the 
injection of astringent solutions into the cavity of the 
uterus. For this purpose several substances have been 
used, but the most efficacious, and the one now generally 
adopted, is a solution of perchloride of iron — a salt long 
known as a powerful styptic, causing instant coagulation 
of the blood, and corrugating mucous or other secreting 
surfaces. 

The form recommended by Dr. Barnes, who first in 
this country introduced this means of checking uterine 
haemorrhage, is four ounces of liquor ferri perchloridi 
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fortior with twelve ounces of water; this is to be slowly 
injected into the uterus by means of a Higginson^s 
syringe with long uterine tube, taking care to avoid the 
introduction of air by carefully filling the whole of the 
injecting apparatus with the fluid previous to comnaenc- 
ing the operation. The effect produced is immediate 
coagulation of the blood in the uterus, the formation of 
clots or thrombi in the openings of the uterine vessels, 
and a general corrugation of the internal surface of the 
organ, with the production, in some cases, of more or 
less muscular action, the sum of these effects producing 
speedy suppression of the hsemorrhage. Unfortunately 
for the general use of this agent, certain ill effects are 
liable to occur ; the principal fear is lest a clot of coagu- 
lated blood be carried into the circulation and reach the 
heart, or be arrested in some of the important vessels, 
producing in either case serious results. There is also 
the risk of some of the fluid finding its way through 
the Fallopian tubes into the abdominal cavity and pro- 
ducing virulent peritonitis. Dr. Barnes very fairly and 
openly discusses these objections, and cites certain fatal 
cases which have occurred. He grounds his defence of 
the use of the iron solution on the urgency of the cases 
leaving no choice between death from hsemorrhage, on 
the one hand, and the possible occurrence of the above- 
named evils on the other. The deduction to be drawn 
is, that when other means fail, it becomes our duty to 
resort to a method of treatment which avowedly is not 
free from risk, but which affords the sole chance of pre- 
serving life. 

Transfusion. — When a patient is dying solely from 
loss of blood, it is obvious that if a fresh supply can be 
thrown into the system, the fatal result may be warded 
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off and time gained for recovery. The operation may 
be performed in two ways: immediate, by placing a 
direct channel of communication between the blood- 
giver and blood-receiver, or mediate, by receiving the 
blood into an open vessel, and thence transferring it to 
the patient. 

For immediate transfusion Dr. Aveling's instrument 
is the simplest and most efficacious ; it consists of an 
india-rubber tube furnished at each end with a small 
silver canula, and having in its centre a bulbous swell- 
ing unfurnished with valves, the fingers of the operator 
supplying their place. When blood cannot be obtained, 
it has been proposed to use a saline solution, as Dr. 
Little's, mentioned below, adding two drachms of alcohol 
to each pint ; a much larger quantity (sixty to eighty 
ounces) of this solution is required than when blood is 
used. If this cannot be obtained, water rendered alka- 
line by ammonia or carbonate of soda may be used. 
The instrument is first carefully filled with a warm 
(98°) saline solution. Dr. Little's formula is as follows: 

Chloride of sodium, .... 60 grains. 

Chloride of potassium, . . . . 6 ** 

Phosphate of soda, 8 <* 

Carbonate of soda, 20 " 

Di:ftilled water, 20 ouDces. 

Then a vein is opened in the blood-giver's arm, into 
which one end of the apparatus is inserted ; then a vein 
is also opened in the blood-receiver's arm, which, owing 
to the bloodless condition of her body, is frequently a 
matter of some difficulty; her vein should first be care- 
fully dissected out and a probe passed under it before 
making the opening (which should be parallel to the 
course of the vessel) ; the other end of the apparatus is 
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then passed into the opening and held secure. The tube 
is now pinched between the finger and thumb on the 
blood-giver's side of the central bulb, which is sttmly 



To lIlustiBte Dr. Aiellng's method o/ Immediate transrualon.— (After AieKng.) 

compressed so as to force the contents into the blood- 
receiver's arm ; when this is done the tube is pinched on 
the blood-receiver's side of the bulb, the fingers being 
removed from the opposite side, so that the central bulb 
ia expanding solicits blood from the blood-giver's arm ; 
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these manoeuvres are repeated until sufficient blood, 
about six or eight ounces, is transfused. 

Mediate transfusion is performed by receiving the 
blood into an open vessel and preventing coagulation 
either by defibrination (beating with a glass rod) or by 
adding a few drops of liquor ammonia (Dr. Richardson) 
or a solution of phosphate of soda (Dr. Hicks). The 
fluid is then transferred to the mechanical agent chosen 
to propel it into the patient's system. This may con- 
sist of an ordinary syringe with fine nozzle, or one on 
Higginson's principle, or a glass funnel with elastic tube 
attached, placing the funnel at a considerable height 
above the patient, so that the blood may gravitate in 
the required direction. In whatever manner transfusion 
is performed, the great danger to be avoided is the in- 
troduction of air with the blood into.the patient's system. 
Professor E. Martin of Berlin reports a series of fifty- 
seven cases of mediate transfusion after delivery, of 
which forty-five recovered, whilst the death of the other 
twelve cases did not result from the operation. The 
blood used was not defibrinated. Dr. Graily Hewitt 
also advocates the use of undefibrinated blood. 

The aft^er-treatment of severe hsemorrhage is of the 
greatest importance ; absolute rest, warmth, brandy, and 
beef-tea (the brandy and beef-tea being given very fre- 
quently in small quantities), and when reaction has set 
in, opium is our main-stay ; if there is much cephalalgia, 
ice and salines are useful. The cardinal point in the 
after-treatment is not to allow the patient to assume the 
erect positioyi, even for an instant, until the pulse indi- 
cates that the circulation has fairly recovered itself, for 
in more than one case instant death has followed the 
violation of this rule. 
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CHAPTER XXL 

RUPTURE OF THE UTERUS. 

Rupture of the uterus may take place either previous 
to or at the time of labor. The injury varies from small 
rents of the peritoneal, mucous, or muscular coats, to 
laceration of the entire uterine wall. When rupture 
takes place previous to parturition, the fundus is usually 
the seat of the injury. Atrophy of a part of the mus- 
cular wall ; fatty, tubercular, or syphilitic degeneration ; 
sudden fright, and mechanical injury, are some of the 
causes of this catastrophe. Rupture occurs more than 
twice as often with male than with female children. 

The causes of rupture during labor may be divided 
into mechanical obstruction to delivery, mechanical 
injury, and disease of the uterine tissue. In the first 
division are included j)elvic contractions, occlusion or 
rigidity of the os uteri, obliquity of the uterus, and ab- 
normal development of the foetus. Arm presentations 
may be the cause of rupture if the uterus be allowed to 
contract upon the child without rectifying its position. 
The indiscreet performance of version is very liable to 
produce rupture, especially if the hand is forced into the 
uterus when the liquor amnii has long drained away. 
Sudden uterine action, as met with in hasty labor, or 
after the administration of ergot, by its excessive vio- 
lence may lacerate the organ. Long-continued pressure 
of the cervix between the foetal head and pelvic brim. 
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especially if this is sharply defined, has a tendency to 
cause rupture. I possess a pelvis with several sharp 
crests or spines developed along the linea ilio-pectinea, 
the patient having died from rupture of the cervix re- 
sulting from the presence of these spiculse. 

When rupture is the result of pelvic contraction, the 
injury usually takes place at the anterior or posterior 
aspect of the cervix, sometimes separating it entirely 
from the vagina. Dr. Gervis relates a case of annular 
laceration of the cervix where a strip of the uterine wall, 
about half or three-quarters of an inch in width, was 
detached laterally and posteriorly for about ten inches, 
leaving two inches at the anterior aspect uninjured. The 
detached band of uterine tissue was at first taken to be 
a loop of intestine protruding through a rupture in the 
uterus, but further examination showed its true nature. 
The lacerated portion was replaced, the torn surfaces 
united, and the patient recovered. When the injury 
commences with a rent at the margin of the os, it extends 
in a vertical direction, not unfrequently following the 
course of the muscular fibres. The cause of the womb's 
neck suffering most severely in pelvic contraction arises 
from its being jammed immovably between the foetal 
head and maternal pelvis, and so rendered unable to 
yield to the contractions of body and fundus, which, in 
attempting to force down the child, put such a strain on 
the cervix that at last it gives way. Dr. Radford shows 
that rupture is more likely to take place when the brim 
is just large enough to allow the head surrounded with 
the cervix to enter, and there become arrested, than when 
the deformity is too great to permit the head to descend 
so far. 

When partial laceration takes place at the cervix, leav- 
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ing the peritoneum entire, blood is effused between it 
and the muscular walls, forming a peri-uterine hsemato- 
cele, or, as some prefer to call it, a thrombus ; and this 
infiltration of blood may permeate the whole of the loose 
tissue between the uterus, bladder, and rectum. True 
hsematocele takes place when the rupture extends through 
the peritoneal covering of the uterus, the blood being 
effused into the peritoneal cavity. Hsematocele may also 
arise from the giving way of varicose vessels in the 
neighborhood of the uterus. On several occasions I have 
found blood in the peritoneum after difficult and tedious 
labors, and have noticed that in such cases the external 
uterine vessels were much dilated, a frequent condition 
in women who have borne many children. The effused 
blood varies in quantity, sometimes being scarcely appre- 
ciable, and sometimes being sufficient to push the uterus 
upwards and forwards towards the pubis. In this dis- 
placement, by introducing a uterine sound, with which 
the uterus may be made to move independently of the 
general swelling, the fundus may be detected through 
the abdominal walls. The treatment of hsematocele, in 
uncomplicated cases, is simply expectant. The effused 
blood is either absorbed or is discharged through the 
vagina or rectum. The tumor, if it obstructs delivery, 
should be punctured to evacuate its contents. 

Mechanical injuries producing rupture may be the 
result of unskilled attempts to induce premature labor 
by puncturing the membranes. This is the usual termi- 
nation of criminal attempts to procure abortion. Care- 
less introduction of obstetric instruments during labor 
may perforate the uterus. 

A diseased condition of the tissue of the uterus, by 
rendering it friable, is apt to cause the organ to give 

17 
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way during labor; so also is the presence of interstitial 
fibroids. 

Symptoms, — The symptoms are sudden acute abdom- 
inal pain, followed by immediate collapse, with or with- 
out external hsemorrhage. If rupture takes place during 
the early months of pregnancy it is not easy to distin- 
guish it from rupture of tubal or some other form of 
extra-uterine gestation. Rupture during labor manifests 
itself by a sudden agonizing pain, accompanied by a 
sensation as of something having given way, felt at the 
time of, or immediately after a more than usually pow- 
erful uterine contraction. The rapid setting in of col- 
lapse, the scarcely perceptible pulse, vomiting, clammy 
sweats, rigors, haemorrhage from the vulva, cessation of 
the uterine contractions, and recedence of the presenting 
part, with death of the foetus from detachment of the 
placenta, and probably its escape into the abdominal 
cavity, are signs of the occurrence of this terrible acci- 
dents If the rent is small, the symptoms at first are 
not so pronounced, hours sometimes elapsing ere the 
onset of the severer indications. 

The result is generally fatal to both mother and child, 
either primarily, from shock and haemorrhage, or second- 
arily, in the case of the mother, from peritonitis, metritis, 
pelvic cellulitis, or gangrene. 

Treatment — In impending rupture any conditions 
which may contribute to this result should, if possible, 
be removed ; excessive uterine action should be moder- 
ated by chloroform or opiates ; rigidity of the os should 
be obviated by the plans already discussed in the treat- 
ment of obstructed labor; pelvic contraction must be 
met by the induction of premature labor, or, at full time, 
by other operative measures. If rupture has actually 
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taken place, immediate delivery affords the best chance 
of life to both mother and child. If the os is undilated, 
first use Barnes's hydrostatic dilator, and then perform 
version ; or, if the head does not recede, the forceps may 
be applied; pelvic contraction or other barrier to pas- 
sage of the head demands craniotomy or the cephalotribe. 
When the child has escaped into the abdomen care must 
be taken not to bring any of the intestines along with it 
into the uterus, and if any protrude, they should be. 
replaced if possible. Sometimes the child cannot be 
brought back through the rent in the uterine wall owing 
to contraction of the aperture, in which case the only 
resort left is abdominal section. Stimulants are all-im- 
portant during the stage of collapse, and afterward the 
free administration of opiates. 

Laceration of the Vagina, — Laceration of the vagina, 
at the upper part ; is usually associated with rupture of 
the cervix uteri ; at the lower part, the perineum gen- 
erally goes with it. Longitudinal rents in the naucous 
membrane not unfrequently occur, especially if the size 
of the foetal head is disproportioned to that of the pas- 
sage ; if the submucous tissue gives way and the mem- 
brane remains entire^ thrombosis results ; long-continued 
pressure of the head may cause a portion of the vaginal 
wall to slough away, giving rise, in this manner, to 
vesico-vaginal fistulas. 

The vulva generally undergoes slight laceration of 
the mucous membrane during passage of the head, the 
posterior commissure being usually the part injured. If 
the perineum is very rigid or if labor is hasty, the lacer- 
ation may extend partially or entirely through the mus- 
cular tissue, and even through the sphincter ani, laying 
open the rectal and vaginal cavities into one. In cases 
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where, from smallness of the angle formed by the pubic 
arch, the head advances too much in the posterior direc- 
tion, the perineum has been perforated in the middle, the 
child passing between the anus and vulva, both apertures 
remaining intact. 

Lacerations of the vagina require no special treatment 
except the haemorrhage is severe, when the application 
of ice or perchloride of iron becomes requisite ; lacer- 
ation at the upper part, where the cervix uteri is at- 
tached, must be treated in the same manner as rupture 
of the uterus. The edges of a perineal laceration should 
be cleansed and immediately united by ligatures, and the 
legs bound together to prevent stretching of the part. 
If ligatures are not inserted early the wound will heal 
by granulation. In either case cleanliness is of the 
greatest importance. If the rent does not go through 
the sphincter ani, the injury causes but slight trouble, 
the patient perhaps complaining of a little extra smart- 
ing, but being otherwise unconscious of anything unusual 
having taken place. 
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CHAPTER XXIL 

INDUCTION OF PREMATURE LABOR. 

Under certain circumstances, the full term of gesta- 
tion cannot be arrived at without incurring great peril, 
or even certain death, either to the mother or the child, 
or to both. We therefore seek to anticipate the natural 
term by the induction of premature labor, and thus to 
arrest the threatened mischief. The conditions which 
demand the operation include contractions of the pelvis 
or soft parts, pelvic or abdominal tumors, malignant 
disease, and irreducible anteversion and retroversion of 
the uterus, uncontrollable placental haemorrhage, cardiac 
or pulmonary disease causing urgent dyspnoea, convul- 
sions, and persistent vomiting, or diarrhoea. 

The period when premature labor should be induced 
depends upon a due consideration of the urgency of the 
symptoms demanding its performance, and the prospect- 
ive viability of the foetus. For instance, if the patient 
suffers from excessive and persistent vomiting, and the 
strength- is evidently becoming so far reduced as to im- 
peril life itself, the uterus must be relieved of its con- 
tents, irrespective of the age of the foetus. On the other 
hand, if a moderate degree of contraction of the pelvis 
constitutes the difficulty, it will be our duty to wait 
until the child has reached such a period of its existence 
as will insure it a fair chance of surviving a preternatu- 
rally early expulsion. 

The child can scarcely be said to be viable until the 
end of the seventh month. There is frequently some 
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difficulty in calculating the exact age of the foetus even 
when the time of the cessation of the menses is known ; 
on the one hand there is the risk of procuring the expul- 
sion of a non-viable child, and on the other of allowing 
development to proceed so far as to necessitate its de- 
struction by craniotomy. The period usually chosen is 
from 230 to 250 days; the former being considered the 
minimum time. In pelvic contractions the time must 
depend upon the degree of distortion. If the conjugate 
diameter is above 2J inches, a viable child may be born ; 
if under this measurement labor must be induced at a pe- 
riod so early that the probability of the child's survival 
is but slight; the nearer the child is allowed to proceed 
to the full term, provided it can pass through the narrow 
canal, the greater the probability of its survival. Some- 
times, from causes solely affecting the child, it is neces- 
sary to anticipate the natural period of delivery — ^as 
when dystocia is repeatedly produced in the same woman 
through excessive size of the foetal head, or from ad- 
vanced ossification having rendered it rigid and unyield- 
ing, the maternal pelvis being of normal size. Some 
women repeatedly bring forth dead children at the full 
time, usually the result of placental degeneration, which, 
by interfering with the nutrition of the foetus, causes its 
death. In either of these cases, if we shorten gestation 
by two or three weeks, a successful result will generally 
be obtained. In cases depending upon degeneration of 
the placenta, it is well, during the last few weeks of 
pregnancy, to examine day by day the pulsations of the 
foetal heart with the aid of the stethoscope, so that when 
any change takes place in its rapidity or regularity, we 
may be ready to proceed to immediate delivery. 

Methods of inducing PremcUure Lahor.^-The agents 
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used to eflfect the induction of premature labor raay be 
divided into those which act on the uterus through the 
maternal system, and those which act directly on the 
organ itself. The former include the administration of 
ergot (Ramsbotham), galvanism (Radford), friction on 
the fundus uteri (d'Outrepont), and mammary irritation 
by suction (Scanzoni) ; these uncertain methods have 
given place to the more direct means of exciting uterine 
action, which we will now consider. 

The plan advocated by Denman was to puncture the 
membranes with a quill ; a very certain method of in- 
ducing labor, hut a plan unfortunately dangerous to the 
child, as the uterus, on the escape of the liquor amnii, 
contracts forcibly on the foetus, and frequently causes its 
death, a result more likely to take place from the resis- 
tance offered by the undilated cervix through absence of 
its natural hydrostatic dilator, "the bag of waters.'^ If 
the foetus is dead or non-viable, or if an immediate re- 
duction in the size of the uterus is desirable, the fore- 
going objections do not apply. Occasionally, after the 
first gush of liquor amnii, the child's head blocks up the 
aperture in the membranes, and so retards the escape of 
the remaining fluid, and the child in this case is placed 
under much more favorable circumstances than when the 
liquor amnii comes away en masse. 

Hopkins and Meissner proposed puncturing the mem- 
branes some distance from the os, and for this purpose 
devised special instruments; but the objections to this 
modification are the difiiculty of its performance and 
the risk of injury to the uterus. Braun devised the plan 
of introducing into the vagina a hollow india-rubber 
ball, which he called a colpeurynter, and then distend- 
ing it with water, but the result is uncertain, and causes 
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a considerable amount of pain, sometimes followed by- 
violent inflammation. Cohen recommends an elastic 
catheter to be passed up a few inches between the mem- 
branes and uterine wall, and tepid water to be injected 
through it. Lazarewitch also advocates this measure, 
with the addition of insisting that the catheter shall be 
carried up as near the fundus as possible, as it is here 
that uterine action is initiated. Kiwisch is content to 
inject the water into the vagina against the uterine cer- 
vix. These douches, whether intra- or extra-uterine, are 
more or less dangerous, having frequently produced 
fatal results from the admission of air into the uterine 
veins, and from other causes, and are therefore not to 
be recommended. 

Hamilton advised that the membranes should be sep- 
arated round the os by the finger or uterine sound — an 
uncertain plan, which has given way to a method of 
separation advocated by Krause, who* passes an elastic 
bougie some inches up between the membranes and wall 
of the uterus, and allows it to remain until labor sets in. 
In Krause's method labor does not appear to be uni- 
formly due to the separation of the membranes from the 
uterus, as when the bougie is accidentally displaced the 
result is frequently negative. It seems, however, that 
the irritation caused by the presence of a foreign body 
in the uterus is a tolerably certain means of initiating 
labor. My late colleague, Mr. Whitehead, added an 
air-pessary to the elastic bougie, which fulfils the double 
purpose of keeping the instrument in dtu and of effect- 
ing distension of the vagina. Sir J. Simpson suggests 
that any risk of wounding the placenta may be avoided 
by making use of the stethoscope to ascertain its posi- 
tion, and, given this precaution, the operation is a safe 
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and certain way of inducing premature labor. Me- 
chanical dilatation of the os has been frequently pro- 
posed as a means of exciting uterine action. Metallic 
dilators, laminaria, and sponge tents, have all been used 
for this purpose. Tarnier uses a modification of Barneses 
bag in the form of an intra-uterine dilator of caoutchouc, 
which is introduced above the internal os, and distended 
with water. My friend Dr. Thorburn speaks approv- 
ingly of Tarnier^s apparatus for the induction of prema- 
ture labor, and has made some modifications and im- 
provements in it. I, too, have found it efficient in 
several cases. Dr. Keiller of Edinburgh was the first 
to introduce an elastic dilator within the uterus, and 
afterwards Dr. Barnes developed this process to great 
perfection, his well-known fiddle-shaped bags affording 
the best means of artificially dilating the os. I have 
adopted from time to time most of the above methods 
of inducing premature labor, and have come to the con- 
clusion that the combined plan of excitation and artifi- 
cial dilatation of the uterus as recommended by Barnes 
is the most complete and efficient. The first object is 
accomplished by introducing a bougie after the manner 
of Krause ; when uterine action is established the bougie 
is withdrawn, a hydrostatic bag is then introduced 
within the os, and dilatation effected ; labor can thus be 
induced with certainty and celerity, the whole process 
not occupying more than twenty-four hours. 

The best method of inducing abortion in the early 
months is to introduce the uterine sound within the os 
internum and move the instrument round ; but if the 
uterus is so far retroflexed as to render it impossible to 
pass the sound through the os, the ovum must be punc- 
tured through the posterior uterine wall. 

18 
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CHAPTER XXIIL 



VERSION. 



Version or turning is an operation whereby one pres- 
entation is artificially exchanged for another, and is 
divided into three varieties, known as cephaMcy pdmcj 
and podaiic. The operation itself is performed in three 
different ways — viz., by external and by internal manip- 
ulation, and by a combination of the two. In the early 
days of obstetricy cephalic version was the favorite 
method. In the fifteenth century Ambroise Par6 and 
his pupil Guillemeau advocated the podaiic form of 
turning, which continued to hold the chief place in ob- 
stetric operations until the introduction of the forceps, 
when it fell into comparative disuse. Of late years it 
has been reinstated to its proper position amongst our 
means of artificial delivery, as one which, along with 
other advantages, enables us, not unfrequently, to fore- 
stall the otherwise inevitable perforator. 

The cases which demand the performance of version 
include malposition of the child, pelvic contraction, 
haemorrhage, prolapse of the funis, and rupture of the 
uterus. To the first of these only the eephaMo form of 
version is applicable. The object of this operation is to 
convert a faulty presentation into the ordinary cranial 
position, and then allow labor to take its natural course. 
The operation is one which is not very frequently re- 
sorted to, partly from the difficulty of its performance, 
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and partly because it is possible only at the early stage 
of labor before uterine contraction has taken place. It 
is best performed by Dr. Braxton Hicks's method of 
combined external and internal manipulation^ or as some 
prefer to call it bipolar version. A portion or the whole 
of the left hand is introduced into the vagina, and one 
or two fingers passed within the os ; the right hand is 
placed on the abdomen, and by the combined action of 
the two hands the position of the foetus is changed. If 
the shoulder presents, it should be pushed up with the 
fingers of the left hand whilst the head is depressed by 
the right ; when the head is fairly over the os, it is best 
to rupture the membranes, so that the uterus may con- 
tract *and prevent further movement of the child. 

Wigand was the first to suggest version by external 
manipulation, his method consisting in first ascertaining 
the presentation and then depressing that pole of the 
foetus into the os which is nearest to it ; this is done 
solely by external manipulation, the hand within the 
vagina taking no active part in the operation, but merely 
passively receiving the part brought down. This oper- 
ation is limited to the rectification of malpresentations, 
and is inadequate for the performance of all the varieties 
of version. Dr. Braxton Hicks greatly improved and 
modified this plan, and developed it into a very valuable 
obstetrical resource by making use of the internal hand 
to assist in turning the child. Cephalic version has the 
advantage of not interfering with the performance of 
podalic version, should it afterwards be deemed neces- 
sary; it is therefore much to be recommended, more 
especially as it is one of the most conservative of obstet- 
ric operations, the interference with both mother and 
child being reduced to a minimum. 
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Pdvic Version, or turning by the breech, is seldom 
performed, as all its supposed advantages are fulfilled 
by podalic version, by bringing down one foot only, with 
the benefit of being able to accelerate delivery in accord- 
ance with the requirements of the case. 

PodcUie Version. — This method of turning, which is 
the one usually resorted to, has for its object the extrac- 
tion of the child by the feet. There are two ways of 
performing the operation, either by passing the hand 
within the uterus and seizing the feet, or by combined 
external and internal manipulation with at most one or 
two fingers in the uterus. 

In all varieties of turning chloroform renders the 
greatest assistance, and in many cases is absolutely neces- 
sary ; it has almost entirely superseded general bleeding 
and the administration of tartar emetic in spastic rigidity 
of the uterus. Its full administration curbs the ordinary 
uterine contractions, which often place considerable diffi- 
culty in the way of the operator ; it prevents unexpected 
jerking movements on the part of the patient, which 
may lead to rupture of the uterus during the progress 
of the operation ; and finally, it is of great service by 
relaxing the abdominal muscles to such an extent as to 
enable us to ascertain by external examination the posi- 
tion of the child, which otherwise would frequently prove 
impossible. 

I will first describe the manner of performing the 
combined method of version as given by Dr. Braxton 
Hicks. The patient is placed on her left side and the 
operator's left hand is introduced into the vagina as in 
cephalic version, the right being placed on the abdomen. 
It is well, before proceeding so far, to ascertain by pal- 
pation the position of the breech, that of the head, if 



presenting, being recognized by the situation of the fon- 
tanelles. When tlie head is in the first or fourth position 
it should be pushed up to the left, the breech being 
simultaneously depressed to the right; this is continued 
until the bead has passed out of reach, the shoulder then 
comes in contact with the fingers and is treated in the 
same manner until the knees are felt, when the mem- 
branes are ruptured and the legs brought down. In the 
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second and third positions the head must be elevated to 
the right, the breech being depressed to the left. If the 
presentation is obscure it is best to treat it as if in the 
first position. Shoulder presentations are to be treated 
after the same plan ; the shoulder being raised in the one 
direction, whilst the breech is depressed in the other. 
Extra assistance may sometimes be given to the move- 
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ment by making oocasional ase of the right hand exter- 
Dally to elevate the head. It need scarcely be observed 
that these various manipulations are t» be carried on 
only in the intervals between the pains. 

The two great advantages of Dr. Hicks's plan are that 
the operation can be performed at an early period, and 
in case of non-success we can at once proceed to podalic 
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1 without having created any extra difficulties by 
our previous efforts. 

In the common form of podalic version the hand 
within the uterus does the principal part of the work, 
but it must not be therefore inferred that the other 
hand is idle or useless ; on the contrary, both hands are 
quite as necessary as in the combined plan. The opera- 
tion is thus performed : the patient is placed on her lefl 
side, with the legs separated ; the hand of the operator. 
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after being lubricated on its dorsal aspect, is then gently 



Efpolsr Tenioo -Selling the knee,— <Ait«r Hicks.) 

1 Up the vagina, with the fingers gathered together 



Fodallc venlon— Seizing Ihe f^t. 

at their tips, as previously directed. The choice of 
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hand is a matter on whioli no absolute rule can be given, 
inasmuch as it depends upon the nature of the case, 
and upon the degree of ambidexterity possessed by the 
operator; the left hand, however, adapts itself most 
readily to the curve of the pelvic axis, and if properly 



educated may attain a degree of tactile power equal to 
that of the right. This adaptability, however, is more 
than counterbalanced, as a rule, by the feet that the 
right hand, from the habitual preference accorded to it 
in all the actions of daily life, attains not only an ad- 
vanced degree of digitel strength, but is also much 
better able to endure the fatigue, ending in powerlessness, 
produced by pressure of the uterus. Some writers give 
a series of rules to determine which hand shall be used 
in each particular case, though the rational principle 
appears to be that when the infent's back is towards the 



materna,! abdomen, the led hand sliould he used, and 
when the foetal abdoroeu is towards the maternal abdo- 
men tlie right. I would urge practitioners to accustom 
themselves to the occasional use of the left band in all 
obstetric operatiou'i, as there are times when its assist- 
ance can ill be spared. 

Whichever hand the operator elects to use, it should 
be passed up to the os, and then, whilst the uterus is 



steadied with the other hand, slowly insinuated with a 
semi-rotatory movement during the interval between 
the pains, care being taken to follow the curve of the 
genital canal. The hand is then passed along the ab- 
domen of the child, and the feet or knees are seized and 
brought down in the absence of a pain. It is sometimes 
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advantageous to bring down one foot ooly, as the in- 
creased bulk of the child's trunk thus produced more 
fully dilates the soft parts, and so renders the bead's 
passage easier. The foot opposite the presenting arm 
should be selected and brought down, by passing the 
hand along the palmar aspect of the child's arm diagon- 
ally across its abdomeo to the opposite leg. The foot is 



most readily discriminated from the hand by noticing 
the projection of the beel, and the knee from the elbow, 
by remembering that the apex of the angle formed by 
its flexion points to the head, whereas in the elbow it is 
directed to the feet. 

With the membranes unruptured, or only recently 
broken, the performance of version is a tolerably easy 
matter; but it is by no means easy when the liquor 
amnii has long drained away, and the uterus is firmly 
contracted upon and adapted to the shape of the child ; 
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the shoulder (if the presentation be transverse) is then 
jammed tight in the pelvis ; the whole parturient canal 
is hot, tumid, and dry ; the patient is restless, and worn 
out with fatigue ; her spirits are depressed with the 
fruitlessness of her exertions, and she shrinks from the 
gentlest attempt at examination. It is in cases such as 
these that the benefits of chloroform inhalation is fully 
felt ; not only is pain subdued, but the muscular tissue 
of the uterus becomes so far relaxed as to render feasible 
what otherwise would be a sheer impossibility. In this 
condition the precautions previously enjoined must be 
observed with tenfold minuteness ; the hand, on reaching 
the OS, must be introduced with the minimum amount 
of force, the great secret being to allow plenty of time 
for each little advance. This is very fatiguing to the 
hand, but occasional rests should be made, the elbow of 
the engaged hand being supported on the bed, so as to 
afford temporary relaxation of the muscles. Whilst the 
hand is within the uterus it should be kept as close to 
the child as possible, care being taken not to present the 
protruding knuckles to the uterine parietes, especially 
during the pains, when it should be spread out flat. By 
the observance of these precautions, and by the exercise 
of a due amount of patience, success seldom fails to at- 
tend our efforts. If, when the foot is brought down, 
the shoulder remains fixed in the brim, and refuses to 
rise, a loop of tape should be passed over the foot, either 
by the hand or with the aid of an instrument similar to 
that used in prolapse of the fiinis, and traction made, 
whilst the shoulder at the same time is pushed up in the 
direction of the fundus. 

In a case of placenta prsevia, where version is resorted 
to, the hand should be passed through that side of the 
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OS to which the placenta is least adherent, and when the 
membranes are reached they should be ruptured, and 
the feet sought for and brought down. The rupture of 
the membranes is not usually attended with an imme- 
diate discharge of the liquor amnii, as the arm of the 
operator plugs the os, and so prevents or retards its 
egress, haemorrhage from the torn placental vessels being 
also checked by the same means. Here, as when ver- 
sion is required from other causes, much assistance may 
be afforded by the judicious employment of the unen- 
gaged hand externally, by pressing on the breech, and 
so bringing the lower extremities within reach of the 
hand within the uterus. 

The relative merits of version, long forceps, and 
craniotomy in cases of contracted pelvis have been made 
the subject of much discussion. Simpson advocated 
version on the grounds that the foetal head resembles a 
truncated cone, whereof the vault of the cranium forms 
the widest part; and when the head presents in the 
usual manner, the base of the cone is applied to the 
pelvic brim, and being too large to enter, becomes 
spread out by the pressure to which it is subjected from 
above, and is thus rendered still less adapted for passing 
through the contracted opening. If, on the other hand, 
version be resorted to, the smallest end of the cone is 
first applied to the strait through which it passes, until 
the diverging walls of the cranium bind against the 
margin of the brim, and further progress is temporarily 
arrested. The advantage of the plan advocated now 
becomes apparent, for the sides, instead of the base of 
the cone, are subject to pressure from the pelvis, and as 
a consequence, the diverging angle formed by the child's 
head is lessened, the head itself being elongated verti- 
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cally, but diminished laterally, which is the converse of 
what previously took place. There is yet another point 
in favor of version in contracted pelvis ; when the head 
presents, the chin is flexed on the sternum, and, as a 
consequence, the biparietal portion of the cranium first 
enters the brim immediately in the diminished conjugate 
diameter; when version is performed, the head is ex- 
tended, and the bitemporal portion passes through the 
narrowest part, the biparietal coming through the lateral 
and wider portion of the brim ; now, the biparietal di- 
ameter exceeds that of the bitemporal by half an inch. 

There can be no doubt that version may be frequently 
used advantageously as an alternative to craniotomy, for 
even if delivery cannot be accomplished by this means, 
perforation can still be resorted to, and we have, at any 
rate, given the child a chance of life. This, of course, 
applies only to cases adapted to the performance of ver- 
sion, otherwise the risk to the mother counterbalances 
the possible benefit to the child. 

With the substitution of turning for the long forceps, 
I cannot so readily acquiesce, for if the forceps are care- 
fully applied and traction made with due regard for the 
varied direction of the pelvic axis, I do not think the 
danger to the mother is greatly increased, whereas the 
child has certainly a better chance of life than with ver- 
sion ; for, in version, whilst the head is being moulded 
to the requirements of the brim, the cord is undergoing 
compression. A prolonged degree of moulding in ce- 
phalic presentation may be undergone with impunity, 
as the circulation is not interfered with, and the child 
suffers little from the compression of the head ; but in 
footling cases this is very different, as do what you will, 
the cord can scarcely be preserved from fatal pressure 
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during the delay which ensues when the head engages 
in a contracted pelvis ; so that, except under peculiar 
circumstances, where they appear to be contraindicated, 
I prefer the forceps to version in contracted brim. 

The employment of version in cases of prolapse of the 
funis and rupture of the uterus is considered when treat- 
ing on these respective subjects. 
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CHAPTER XXIV. 



THE FORCEPS. 



The forceps is an instrument constructed for the pur- 
pose of affording to the accoucheur a means of grasping 
the child's head and making traction, and of altering its 
position whilst in the parturient canal. The forceps was 
known in ancient times, but the merit of reinventing 
this instrument is due to Dr. Peter Chamberlen,* who 
lived about the year 1640. For a time the instrument 
was kept a secret, the Chamberlen family meanwhile 
acquiring great reputation in the treatment of difficult 
labors. By degrees the secret crept out, and the forceps, 
like many other useful inventions, had to stand the se- 
vere test of injudicious use, and turning consequently 
fell into comparative neglect, — the forceps being em- 
ployed in season and out of season until the inevitable 
reaction set in, which caused the instrument to be looked 
upon with unmerited disfavor and to be avoided except 
as a last resource. Happily a more logical appreciation 
of this instrument now exists, the forceps having its ap- 
pointed range of action, within which all unprejudiced 
operators use it without hesitation. 

There are two kinds of obstetrical forceps, long and 
short ; the long being adapted for use when the foetal 
head is either above or below the brim ; whilst the short 

* Aveling. 
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can be used only when the head is near the outlet. The 
short forceps consists of two curved, fenestrated blades, 
which when placed in opposition, describe an ellipse 
about 7 inches in length by 2^ inches in diameter. The 
blades are furnished with wooden handles, and have an 



rt straight fbrcepi 



arrangement, called the lock, by which they can be 
united. This ingtniment has undei^one several modifi- 
cations from time to time, but still retains the general 
characteristics of Denman's forceps. The short forceps, 
owing to inadequate length and non-adaptability to the 
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curve of the pelvic canal^ are not applicable when the 
head is high up. The instrument has sometimes been 
lengthened by the addition of a straight shank between 
the curved portions of the blades and the handles ; but 
such an instrument cannot be applied to a head high up 
in the pelvis without rendering the soft parts of the 
mother liable to severe contusion and laceration. To 
obviate this difficulty a second curve has been added at 
right angles to the cranial curve, so that the fenestra, 
instead of being in a straight line with the handles, 
form a curve which gives them a direction forwards 
from the perineum, however high the situation of the 
head. It is found practically, that the long forceps, 
with the second curve, are equally adapted whether 
the head is high or low ; and as it is convenient to 
have one instrument which will serve the purpose of 
two, the practitioner generally contents himself with a 
pair of long forceps for use in all positions of the 
head. 

There are numberless modifications of the long for- 
ceps, every accoucheur having his pet instrument, which, 
in most instances, differs from the ordinary form to so 
slight an extent that the designer himself is the only 
person who can appreciate the improvement. The in- 
strument with which Koberton^s name is associated is 
an excellent form of forceps ; so are the forceps of Barnes, 
of Greenhalgh, and of Simpson ; moreover, they have 
the advantage of affi)rding a purchase for hooking the 
fingers over the handles, and thus facilitating traction. 
Dr. Graily Hewitt has devised a modified form of for- 
ceps for use when the foetal head is unusually elongated 
through being forced along narrow or unyielding pas- 
sages. Dr. Aveling proposes to curve the handles back- 

19 
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wards, so as to jncrease the grasp and power of traction. 
The usoal dimensions are, length of curved portion of 
blade, 6^ inches ; straight portion 2^ inches ; fenestrum, 
1^ inch at the widest part ; ends of blades, | inch apart ; 
and 2| inches at the widest part between them when the 

Fig. 78. 



Lever's long forceps. 



handles are closed; the pelvic curve being about IJ 
inch. 

Dr. Radford designed a pair of long forceps with 
blades of unequal length, the longer one being in- 
tended to go over the face, and the shorter blade over 
the occiput. 

The blades of forceps, whether long or short, .should 
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be highlj' polished, no aa to reduce to a minimum the 
friction caused by passing them between the child's head 
and the pelvis. It is very convenient to have the steel 
electroplated with nickel, which resists the oxidizing 



properties of animal fluids, and obviates the necessity 
of keeping the blades coated with grease when not in 
use. 

The forceps are used principally as a means of trac- 
tion, but they can bring to bear the two accessory forces 
of leverage and compression, both, however, to a slight 
extent compared with their tractile force. It is as a 
lever we use the forceps when we impart to the handles 
an undulatory motion ; the power being at one end, the 
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fulcrum, represented by the child's neck, at the other, 
and the head or weight between the two, thus constituting 
a lever of the second order. 

The cases demanding the use of the forceps may be 
arranged under three heads : uterine inertia, mechanical 
obstruction, and threatened danger to the life of mother 
or child. In inertia great care must be taken not for- 
cibly to empty the uterus without allowing time for it 
to contract. Contraction may be generally induced by 
grasping the uterus externally with the hand ; and ex- 
ercising a fair amount of pressure. The perverted old 
adage that "meddlesome midwifery is bad," has long 
stood in the way of an early application of the forceps 
in uterine inertia, and the observation, often urged, that 
as no mechanical obstruction existed, nature required 
only time to conclude her work unaided. In some in- 
stances, doubtless, this may be true ; but unfortunately 
this overweening trust in the abstraction called "nature" 
tends often to disastrous results, and that, whilst futilely 
waiting and hoping, the patient's ebbing powers too 
plainly show that mischief has set in, and the over- 
cautious attendant is at last compelled to resort to the 
mechanical means he ought to have adopted long before 
the reduction of the suffering woman to such an un- 
favorable condition, both locally and generally, for opera- 
tive interference. Rash and inconsiderate measures I 
would not be thought to encourage. On the contrary, 
care and caution should be ever the watchwords of the 
obstetrician ; but we must not let our caution warp our 
judgment, and delay a comparatively simple and harm- 
less proce<lure until it becomes a difficult and dangerous 
operation. The after-evils consequent on this procras- 
tinating plan, inflammation, sloughing, vesical fistuke, 
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etc., often wrongly put down to the use of the forceps, 
are more justly to be attributed to undue delay in re- 
sorting to them. 

Mechanical obstruction is treated of in the sections 
on obstructed labor and deformities of the pelvis ; the 
limits within which the forceps can be safely applied 
being there stated. 

As danger to the child may be caused by delay in 
the second stage of labor, the practitioner should make a 
point of ascertaining, by auscultation, the actual state of 
the foetal circulation ; and, if it begins to flag, he is jus- 
tified in using the forceps, provided they are not other- 
wise contraindicated. In prolapse of the cord, the child 
being in danger and other means failing, the forceps may 
be used. 

The complications imperilling the life of the mother 
demanding, under certain conditions, the use of the for- 
ceps, are convulsions, rupture of the uterus, and haemor- 
rhage, which are all considered under their respective 
heads. 

ApplicaMon of the Forceps. — Before applying the for- 
ceps it is necessary to ascertain whether the maternal 
structures are suflBciently relaxed and dilated. It is 

usually held that the os uteri should be so fully dilated 

* 

that its margin is out of reach of the finger ; but this 
rule is too hard and fast always to hold good, for some- 
times the anterior lip descends before the head and 
becomes compressed between it and the pubis, and the 
forceps may be required ere it can be released. Other 
exceptions are also met with. In the majority of cases, 
however, it is well to let the os dilate to the utmost before 
applying the forceps. The vagina and perineum should 
be relaxed so far as to accommodate themselves to the 
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advancing head ; a rigid perineum demanding the exer- 
cise of the greatest care, and plenty of time should be 
allowed to permit it to yield without laceration. 

The patient is placed on her left side, with her knees 
drawn up to the abdomen, the trunk lying acnroes the 
bed, and the nates close to and even slightly overhanging 
its edge. The inexperienced practitioner will do well to 
observe that the last direction is folly carried out, other- 
wise he will find it impossible to introduce the instru- 
ment, and will be compelled to desist until the proper 
position is assumed. Now, the state of the rectum and 
bladder should be ascertained; the rectum should be 
palpated through the vaginal wall, and, if it is distended, 
an Qnema should be used, and even though the patient 
is said to have passed water but a short time before, a 
catheter should be passed — s, precaution invariably to be 
taken. 

The next step is to ascertain the position of the foetal 
head by feeling for the ear, or if this cannot be felt, by 
an examination of the sutures and fontanelles, as directed 
in the section on mechanism of labor. 

The application of the short and long forceps is con- 
ducted on two different principles, the short being gov- 
erned by the position of the child's head, and the long 
solely by the course of the pelvic canal. Now, although 
the practitioner may be in the habit of using but one 
instrument, and that a long one with double curves, still, 
when it is used in cases suitable for the short forceps, 
that is, when the head is low down in the pelvis, the 
rule which governs the application of the short forceps 
holds good. When, however, the same instrument is 
passed up to the brim, it must follow the pelvic axis 
irrespective of the position of the foetal head. The most 
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favorable positioo for the application of the forceps to 
the head is that in which the blades pass over the parietal 
protuberances ; and it is to accomplish this end we adapt 
the instrument to the position of the head when low 
down in the pelvis. When the head is above the brim, 



iDtroducUon at the flrst blBde of tbe forceiM. 

however, the biparietat diameter is in the antero-poste- 
rior diameter of the pelvis, and it would be impossible, 
both from want of space, and from the curved direction 
of the pelvic canal, to apply the foroeps so as to embrace 
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the head laterally ; we are therefore compelled to be 
govenied by the maternal structures, and seize the head 
in its long diameter, or nearly so. Some practitioners 
always introduce the forceps solely with regard to the 



Introducllon of tbe Hcoad bUde of Ibe forceps. 

pelvis, even when the head is low down. Kamsbotham 
fevors this plan. 

We will now suppose that the forceps are to be used 
with the head low, and the face iu the hollow of the 
sacrum. Before iutroducing the instrument the blades 
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should be raised to the temperature of the body by im- 
mereioD ia warm water, and then lubricated externally 
with lard or cold cream. The upper blade is now selected 
(which is readily done by locking the blades and holding 
them in position), and held lightly in either baqd; the 



Dellierr bj ibort Carcepa in Ant poslllon. 

hand not in use is then passed along the vagina, and the 
child's ear sought for. The tips of the fingers now rest 
on the head, and help to guide the instrument, which is 
gently slipped up between the fingers and the head, the 
bandle being first depressed so as almost to touch the 
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left thigh of the mother. Care must now be taken to 
keep the end of the blade in contact with the head, as it 
glides round it. This gives an upward direction to the 
handle, which is made to advance by slight lateral oscil- 
lations, very little pushing force being used, until at last 
it arrives in position. The handle is now moved forward 
and given in charge of an assistant, whilst the lower 
blade is introduced in a similar manner to the upper one, 
except that the movement of the handle is reversed, 
being first raised and then gradually depressed. Care 
must be taken to pass the second blade in the same plane 
as the first, else they will not lock. The second blade 
being in position, the handle of the upper one is brought 
towards it, when, if they have been properly introduced, 
they will lock without diflBculty. In locking the blades 
the operator must guard against injuring the soft struc- 
tures of the mother, or including any hair in the lock. 
If the handles fail to meet with parallel &ces, one or 
both blades must be partially or wholly withdrawn and 
rearranged until the proper position is secured. No 
attempt must be made to lock the instrument so long as 
the handles fail to approach each other in the same plane, 
this non-adaption being a proof that the blades do not 
embrace the head thoroughly. The forceps must be 
introduced only in the absence of uterine contraction, 
and we must cease action during a pain. The principal 
thing to remember in applying the forceps is that the 
blades will find their way with very little force if intro- 
duced in a proper manner, so that we must never seek to 
overcome any resistance by pushing, but rather with- 
draw the blades and begin again. The handles being 
satisfactorily locked, and not too firmly compressed, the 
extraction of the foetus is now commenced by making 
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traction in the axis of the brim. To this is added a 
slight to and fro movement of the handles, whereby the 
leverage power of the instrument is brought into play. 
If uterine action is present, traction must be made only 
during the pains. If the pains have entirely subsided, 
traction should be made intermittently, so as to imitate 
the natural course of events. During each remission 
the prq^sure should be taken off the handles, continuous 
compression of the child's head being injurious. 

As the head descends the handles are carried more 
and more forwards, describing the segment of a circle 
whose centre is at the pubic symphysis, until, at the 
moment of extraction, they are close to the maternal 
abdomen. The downward progress of the head may be 
estimated by the gradual distension of the perineum, to 
avoid rupturing which the handles must be carried well 
forward and the palm of the left hand so applied as to 
support the distended structures. Traction must now 
be sparingly used, plenty of time being allowed for the 
parts to yield ; indeed, the pressure of the head on the 
perineum at this stage generally sets up sufficient reflex 
action to enable the uterus to expel its burden. Some- 
times it is advisable to take off the forceps as the head 
is passing the vulva, a manipulation requiring some dex- 
terity, during the vehement uterine contractions. In 
cases where the head has not completed its rotation, the 
forceps have to be applied more or less in the opposite 
oblique diameter of the pelvis to that occupied by the 
head, the ear being still the guide, and rotation is to be 
encouraged by a slight turn of the wrist, so as to direct 
the face into the sacral concavity, the position of the 
handles showing when this is effected. 

When the head is above the brim, the forceps are 
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introduced solely witli regard to the pelvic canal, and 



IntToductian of the aecand blade of ihe long fDccep*.— (Alter Banios.) 
it is now that the second curve in the instrument becomes 



necessary. This operation is spoken of as " applying 
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the long forceps." The blades are passed in the manner 
first described, with, if possible, still more care and 
caution, as the danger and difBculty are greater from 
the head being so much further out of reach ; the mater- 
nal structures being also more liable to receive iiijurj, 
as the uterus itself is in contact with the blades of the 
iustrument. The left hand must be well introduced, so 
as to guard the cervix from being torn or crushed, the 
operator making quite sure that the blades pass within 
the cervix. The caution previously given with regard 



Dellverj bj long forcepfl in contnctlon of (be brim of the pelrlS' 

to locking the instrument must be very rigorously ob- 
served, as incalculable mischief may be done by very 
sliglit movement of the handles, the motion being mul- 
tiplied at the extreme end of the blades in direct propor- 
tion to their length. 

The facility or otherwise of locking the blades after 
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being properly introduced is an excellent guide as to the 
fitness of the case for delivery by the forceps ; as, if after 
a careful trial, the handles do not come into apposition, 
we may conclude that there is not room for the blades 
to occupy their proper position within the brim. If, on 
the contrary, they lock without difiiculty, we are justi- 
fied in attempting to deliver. 

Traction must at first be made exclusively In the axis 
of the brim, by keeping the handles well against the 
perineum until the head descends into the cavity, when 
they must be gradually directed forwards. 

It is advisable, when possible, to place the patient 
under the influence of chloroform, especially when the 
head is above the brim, as any involuntary movement 
on her part may be productive of serious results. 

The Vectia and Fillet. — There are two instruments 
which have been used as substitutes for the forceps, the 
vectis or lever, and the fillet. The first-named instru- 
ment resembles a single blade of the straight short for- 
ceps, the curve and expansion of the fenestrum, however, 
being much more abrupt. The action of the vectis is 
twofold, as a tractor and as a lever ; as a tractor it is 
much inferior to the forceps, and as a lever is capable of 
producing much mischief even in practiced hands. The 
vectis, formerly a favorite instrument, now rarely finds 
a place in the obstetric bag, as its principal and most 
useful functions, that of rectifying unnatural presenta- 
tions, and aiding rotation, can be performed with a single 
blade of the forceps. 

The fillet is also an instrument of ancient date, its use 
having been revived by some practitioners. It is con- 
structed out of a slip of whalebone or other elastic mate- 
rial, which is bent into the form of a loop, and passed 
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over the occiput or chin of the child. Its action is feeble 
and not free from danger if much force is used. The 
sole advantage it possesses is that it may be extempora- 
neously formed of materials to be found in almost every 
house^ and so may prove serviceable should the practi- 
tioner be unexpectedly called upon to effect delivery 
when at a distance from home^ and deprived of his more 
trustworthy instruments. 
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CHAPTER XXV. 

CRANIOTOMY, ETC. 

The object of this operation is to reduce the size of 
the foetal head by making an opening through which the 
brain may be evacuated, traction being afterwards made 
by means of various instruments constructed for the 
purpose. The profession of this country has the unen- 
viable reputation of performing this operation more 
frequently than that of any other country in the world, 
in the proportion of about six or eight to one — a dis- 
parity partly owing to neglect of the timely use of ver- 
sion or the forceps, resulting in impaction or other con- 
dition which can only be remedied by sacrificing the 
child ; and partly to the difference in the relative value 
of foetal and maternal life as held in Roman Catholic 
and Protestant countries. The Roman Catholic Church 
has stigmatized as mortal sin destruction of infantile life 
for any cause ; it has therefore been the custom on the 
continent to resort to Csesarean section in many cases 
which, in this country, would have been delivered by 
craniotomy. The moral responsibility of the practi- 
tioner makes it an imperative duty to exhaust all the 
resources of his art in a case of difiScult labor ere he 
takes up the perforator, and, in cases of known pelvic 
deformity, to insist upon induction of premature labor 
before the foetus is too fully developed to pass the portal 
alive. 
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The causes which necessitate the performance of crani- 
otomy are malformation of the pelvis and soft parts of 
the genital canal^ including osseous^ malignant, ovarian^ 
and fibroid growths^ cicatricial bands in the vagina, 
hydrocephalus or other abnormalities in the foetus; more- 
over, craniotomy may be needed in certain cases where 
speedy delivery is required on behalf of the mother, as 
in convulsions, haemorrhage, ruptured uterus, etc., but 
which are generally treated by other means. In pelvic 
deformity the limit within which craniotomy is necessary 
is reached when the conjugate diameter is less than 2^ 
inches. It is generally admitted to be impossible for a 
living child at term to pass through a pelvis so far con- 
tracted. From 2| inches down to If inch, craniotomy 
may be accepted as the proper method of delivery ; but, 
below the latter measurement, Csesarean section takes 
its place. 

The maternal mortality has been put down as high 
as one in every five cases ; a proportion in excess of my 
own experience, which more nearly coincides with that 
of Dr. Meadows, who had only two deaths in sixteen 
cases. 

The instruments used in the performance of craniotomy 
are the perforator, crotchet, vertebral hook, craniotomy 
forceps, and cephalotribe. 

The />er/orator, as its name indicates, the instrument 
for opening the foetal head, is constructed in a variety 
of forms. Denman^s perforator is inconvenient on ac- 
count of its requiring the aid of an assistant to open the 
blades. Dr. Oldham has devised an excellent instrument, 
combining strength and rigidity with ease of manipula- 
tion ; the cutting edges open by compressing the handles, 
so that the operator himself has full command of its 
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movements. Dr. Wiltshire has added to his perforator 
a guard, which protects the spear head during introduc- 
tion, and which can be withdrawn whilst the instrument 
is in situ. A very convenient form of perforator is shown 
in Fig. 86. The handle and spear point form a straight 
line, the lever which separates the cutting edges projects 
some distance from it, so as to be out of the way of the 
hand whilst the point is being bored through the skull. 
Another advantage possessed by this instrument is the 



Fig. 86. 



Fig. 87. 




Perforator. 



Crotchet. 



spring which closes the blade when the lever is released, 
and so facilitates the movements of the operator in 
making the crucial incision. 

The crotchet (Fig. 87) consists of a metallic stem, 
either straight or curved, with a sharp hook at one end. 
The instrument is used by aiBxing the hook, guarded 
by the fingers of the left hand, to some portion of the 
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cranium, and ao obtaining a means of traction. The 
great disadvantage of the crotchet is its liability to slip, 
and injure either the hand of the operator or the soft 
structures of the mother. 

Dr. Oldham's vertebral hook (Fig. 88) has a long 
straight stem of slender proportions, devised for the 






purpose of extracting the head after its separation from 
the trunk in breech presentations. The hook is passed 
up the canal of the remaining vertebne, there obtaining 
a hold. 

The crani<^amy forcepa (Fig. 89) consisting of two 
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blades with long handles, are used for the same purpose 
as the crotchet. One blade is inserted within the cra- 
nium, the other being external to it, so that on closure 
of the blades a portion of the skull is gripped between 
them. Sir J. Y. Simpson's craniotomy forceps is an 
excellent instrument, and takes a tenacious hold. 

The eephalotribe consists of two blades of much 
stronger build intended to crush the bones at the base of 
the skull, and to afford a means of traction. The French 
pattern of eephalotribe, originally invented by Baude- 
locque, is a very weighty and powerful instrument, the 
latter quality being obtained by the great length of the 
handles giving increased leverage. Dr. J. Braxton 
Hicks's modification of Simpson's eephalotribe is a most 
convenient instrument ; it consists of two strong blades 
having a slight curve, which can be applied separately, 
and afterwards locked, in the same manner as the ordi- 
nary forceps; then a screw is applied to the handles, 
which powerfully compresses the blades.* Dr. M. Dun- 
can prefers the French model, in which he has made 
some improvements. The question of the pelvic curve 
in the eephalotribe is one on which opinions are divided. 
Dr. Kidd of Dublin argues that there should be no curve, 

* Messrs. Mayer and Meltzer have made for me an improved 
eephalotribe (Fig. 90). It is light, weighing two pounds two and 
a quarter ounces, and combines power and compactness with ef- 
ficiency. The screw, instead of being a separate and removable 
part of the instrument, is united to the handle of one blade, along 
which it moves in a slot, so that it can be placed out of the way 
of the hands during the introduction of the blades. When the 
blades are in position, the screw can be instantly brought into ac- 
tion by one movement of the hand, thus obviating the necessity of 
an assistant. I have practically tested this instrument, and found 
it very handy and efficient. 
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as it interferes with the rotation of the instrument, and 
makes it more diflScult to introduce. The French pat- 
tern has a considerable curve, which has been reduced 
by Sir J. Simpson and Dr. Hicks to one of about two 
inches, which, they contend, renders the instrument 
easier of introduction and firmer in grip, without inter- 
fering with its powers of rotation. The propriety of 
the curve must be generally admitted when we consider 
that the cephalotribe is usually applied to the head above 
the brim, and that therefore the same rules should gov- 
ern its construction which govern the construction of the 
long forceps. 

The Performance of the Operation, — The operation is 
divided into two stages, perforation and extraction ; and 
if the cephalotribe be used, a third stage of compression 
is added. 

Perforation. — The two first fingers of the left hand 
are passed up the vagina, and the entire margin of the 
OS uteri carefully distinguished. The perforator is then 
introduced with the right hand, and made to impinge 
on the most prominent part of the foetal skull, a parietal 
bone being chosen in preference to a suture. If the 
head is free, the fundus uteri should be carefully and 
firmly supported by an assistant, so as to steady the head 
and prevent its receding from the perforator. The point 
of the instrument is then cautiously bored through the 
bone with a reciprocal motion of the wrist, then the 
blades of the instrument are thrust in as far as the 
shoulder-stops, and widely opened. They are then 
closed, and turned the quarter of a revolution, and again 
opened, thus making a crucial incision. The closed 
blades should then be passed well into the cranium down 
to the foramen magnum, and moved about in all direc- 
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tioDs, io order to break up the cerebral tissues, especially 
the medulla oblougata, and so deprive the fcetus of life. 
Some operators prefer to use the crotchet for this purpose. 
A pause of five or ten minutes may now be made (unless 



some urgent necessity demands immediate delivery) so 
as to enable the uterus to mould the collapsed head into 
the pelvis, and so bring it more within reach. 

Exiraetion with the crotchet is performed by passing 
the end of the instrument within the cranium, hooking 
it to some part and making traction, meanwhile carefully 
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protecting the vagina with the left hand^ in case the in- 
strument should slip, or a piece of bone become suddenly 
detached. The crotchet should take hold of the skull 
in such manner as to bring it down edgewise. The cen- 
tral region must therefore be avoided, and endeavor made 
to attach the instrument inside to the lateral portions, or 
else externally to the orbit. If the instrument slips or 
brings away a portion of the cranium, fresh hold must 
be obtained. During extraction the scalp should be 
brought well over the jagged edges of the bones, to pro- 
tect the soft parts of the mother. 

The craniotomy forceps is a much safer instrument to 
use than the crotchet, and, as a rule, it is to be preferred. 
One blade is introduced into the opening made by the 
perforator, and the other passed outside the cranium, so 
as to grasp a portion of the bone and scalp, and traction 
is then made in the usual manner. Sometimes the whole 
of the calvarium becomes detached, piece by piece, each 
of which must be carefully- removed, the vagina being 
protected from the sharp edges of the fractured bone 
either by the fingers or the blades of the craniotomy 
forceps. It is sometimes possible to draw down the 
remaining portions of the skull edgeways, by seizing 
and making traction at the orbit. Dr. B. Hicks recom- 
mends this to be done with a blunt hook having a stem 
made of soft iron, which can be bent so as to meet the 
requirements of each individual case. 

The cephalotribe effects the same end by crushing the 
basilar portions of the skull, and so diminishing its bulk, 
the blades being passed over the head, so as to include 
the base of the skull, which is then crushed. If the 
pelvic deformity is very great a second crushing may be 
necessary, in which case the instrument must be removed 
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and reapplied as nearly as possible at right angles to the 
former position. Care must be taken to remove any 
fragments of bone detached by the action of the instru- 
ment; then traction is made, the flattened head being 
rotated if necessary, so as to he presented in the most 
favorable position to the contracted brim. 

Sometimes it is necessary to perform craniotomy after 
version, the head being too large to follow the trunk. 
The perforator is applied behind the ear, and consider- 
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ably more force is needed to penetrate the cranium in 
this position, as the bones here are much thicker than at 
the vault. 

Of the three modes of extraction after perforation, 
by the crotchet, craniotomy forceps, and cephafotribe, 
the last, in ray opinion, is greatly to be preferred. Cases 
of extreme difficulty, which formerly occupied two or 
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three hours in delivery, now require, with the cephslo- 
tribe, but one-fourth this time. No obstetric bag is 
complete without this iDStrument ; indeed, it ia surpris- 
ing that so efficient an aid to delivery has been so long 
in obtaining its legitimate position in British obstetricy. 
EviaeercUion. — This operation is performed in cases of 



transverse presentation, when delivery cannot be other- 
wise accomplished. The chest ia opened with the perfo- 
rator, and its contents broken up with the crotchet and 
evacuated. If necessary, the diaphragm is ruptured, 
and the abdominal viscera removed; traction Is then 
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made at the breech with the fingers or blunt hook so as 
to imitate the mechanism of spontaneous expulsion. 

Decapitation may be generally substituted for the last 
operation. It is performed either with Ramsbotham's 
cutting hook, or with a pair of long straight scissors 
having powerful blades. The cutting hook reaembles in 
shape the ordinary blunt hook, with the inner surface of 



the curve brought to a sharp edge. It is passed up with 
its flat surface to the child's body, the arm, if presenting, 
being previously drawn down, so as to bring the neck 
more within reach, and when sufficiently high the hook' 
is turned partly round, so as to embrace the neck, which 
is then cut through with a kind of sawing motion ; the 
operation requires considerable force, and the instrument 
must therefore be well guarded with the left hand, lest, 
at the moment the neck is severed, it should [ 
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the vagina. An easier and safer way is to use the scis- 
sors, with which the neck can be gradually cut through 
from below upwards. When decapitation is eflfected, 
the trunk is drawn down by the arm without much diflS- 
cnlty, leaving the detached head within the uterus. If 
the uterus contracts well upon the head, the crotchet 
may be inserted into the mouth or Oldham's hook into 
the foramen magnum; or the cephalotribe may be ap- 
plied and the skull crushed and withdrawn. When the 
uterus, however, refuses to contract, and so steady the 
head, it is often a very awkward matter to get it away. 
The application of the crotchet becomes dangerous, from 
the head being liable to slip suddenly round when trac- 
tion is applied. The best plan is to have the uterus well 
steadied by an assistant, and cautiously to apply the ce- 
phalotribe. 

Dr. Barnes has devised a method of reducing the 
foetal head, in theory simple and efficacious, which, how- 
ever, has not yet undergone adequate practical testing 
to establish it amongst obstetric operations. The in- 
strument used is the ^craseur, furnished with a loop of 
steel wire. After perforation the crotchet is passed into 
the opening made by the perforator, and held by an as- 
sistant, so as to steady the head ; the wire loop, com- 
pressed by the fingers, is then passed over the crotchet 
to the right side of the os uteri, and is guided over the 
anterior part of the child's head, which is then separated 
by working the instrument; after detachment of the seg- 
ment it is removed by the craniotomy forceps, which 
are applied to the remaining portion of the head, and 
then the foetus extracted. In cases of extreme pelvic 
deformity a second or third application of the 6craseur 
may be required, and repeated manipulations to effect 
the evisceration of the thorax and abdomen. 
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CHAPTER XXVI. 

CESAREAN SECTION OR HYSTEROTOMY. 

This operation, the forlorn hope of obstetric art, dates 
from the earliest times, and for centuries has been the 
theme of strenuous argument for and against, laudator 
ah hisy culpatur ah illis; it has been eulogized in glow- 
ing strains as a means of salvation to mother and child; 
it has been anathematized in unmeasured terms as cer- 
tain death to both. The Csesarean section is indeed the 
most formidable of obstetric operations; ascending in 
relative gravity, first we have the forceps, then version, 
then craniotomy, and finally the operation under dis- 
cussion. It is of course wrong to resort to it so long as 
other and less objectionable means are available; but it 
is culpable to allow a patient to be lost for want of the 
timely performance of an operation which, though 
greatly to be dreaded, yet has saved many lives. 

In order that Csesarean section may not prove a for- 
lorn hope, it should not be deferred until, as too often 
happens, the patient's powers are reduced to the lowest 
ebb. It is greatly to be feared that in many cases the 
operation has been performed as a sort of obstetric abso- 
lution ,in deference to the rule that a woman in travail 
should not be allowed to die undelivered. The condi- 
tions which render the operation necessary are pelvic 
deformity, pelvic tumors, or any other absolute barrier 
to parturition. The kind of pelvic distortion most fre- 
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quently encountered in cases requiring Csesarean section 
is that produced by osteomalacia. This disease, when 
far advanced, divides the brim into two parts, from col- 
lapse of the sacrum and iliac bones, and thus precludes 
any attempt at vaginal delivery; more rarely, rickets 
produces a degree of deformity sufficient to demand the 
operation. The rare form of spinal malposition known 
as spondylolisthesis may render it necessary. It may be 
required also in occlusion of the pelvic canal by asseous 
or malignant tumors, or malignant disease of the lower 
segment of the uterus may render the cervix undilata- 
ble. Alonso reports an extraordinary case of Caesarean 
operation for the extraction of a foetus, which was re- 
tained in utero for twenty-two months through rigidity 
of the OS. 

Csesarean section has been performed immediately 
after the death of the mother with the view of saving 
the infant's life, but unless the operation takes place 
within a quarter of an hour after death, it is not likely 
to be successful; and the difficulty of obtaining surgical 
aid at the exact time of decease makes the post-mortem 
operation one of rare occurrence. 

The degree of pelvic contraction which on the Conti- 
nent is held to necessitate Csesarean section is estimated 
at from 2 to 2^ inches; but in this country, with so 
much space at his command, no practitioner would be 
justified in resorting to this formidable operation. De- 
livery has been effected by craniotomy through an ante- 
ro-posterior diameter of IJ inch, or even less; it is a 
question, however, whether, when the space is so limited, 
the severe bruising which the maternal soft structures 
must necessarily undergo is not .productive of as much 
danger as Csesarean section. If the conjugate diameter 
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of the brim exceeds If inch without further obstruction 
lower down the pelvic canal; craniotomy ought to have 
the preference; if the measurement is less, hysterotomy 
is the only alternative. 

The maternal mortality is very great, but, as before 
pointed out, a large part of this is owing to delay in 
operating. In this country only about 15 per cent, sur- 
vive, but on the Continent, where the operation is not 
looked upon with such disfavor, and is consequently not 
delayed, the recoveries average about 57 per cent., this 
glaring discrepancy proving that by prompt measures 
the death-rate may be largely reduced. Our enlarged 
experience in abdominal surgery derived of late years 
from the frequent successful performance of ovariotomy, 
cannot fail to aid us in the treatment of Csesarean sec- 
tion, and tends to encourage the hope that the future 
percentage of deaths will place Csesarean section in a 
far more favorable position than it at present occupies. 
The causes of death include shock to the system, haem- 
orrhage, and peritonitis. Shock is the inevitable result 
of an operation of this magnitude, and the question is, — 
How to reduce the shock to the minimum ? The an- 
swer is obvious ; operate before the patient has lost her 
reserve of nerve-force, and give chloroform; or if the 
risk of vomiting is dreaded, local ansesthesia may be 
substituted. Haemorrhage, though often extremely 
copious, is not very frequently a direct cause of death ; 
it may arise from two sources — the abdominal walls and 
the uterine and placental sinuses; in the former case the 
arteries should be taken up as they are divided ; in the 
latter nothing but celerity of movement on the part of 
the operator, together with manual compression of the 
uterus if necessary after extraction, will check the flow. 
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A large dose of ergot before operating might have some 
restraining effect. Peritonitis, including metritis, a 
great source of danger, may supervene within twenty- 
four hours after the operation, or after an interval of 
several days. The exposure and handling of the peri- 
toneum are theoretically sufficient to account for inflam- 
mation, but when in addition to this we consider the 
primary escape of blood and liquor amiiii into its cavity, 
with the liability to after-oozing from the divided coais 
of the uterus, it becomes a matter of no surprise that in- 
flammation is of frequent occurrence after hysterotomy. 
Here, however, ovariotomy lends its instruction. In 
performing that operation I have frequently been com- 
pelled to carefully sponge out the peritoneal cavity aft^er 
the cyst has been accidentally ruptured and its contents 
extravasated, a procedure taking up a considerable time, 
during which of necessity there must be much exposure 
and handling, yet the result has been favorable. I am 
inclined to think that the muscular coats of the uterus 
at term being in a state of incipient degeneration are 
consequently not in a good condition to take on the 
healing process ; and that this state, coupled with ex- 
haustion of the systemic powers, are to be taken as the 
special factors in the causation of asthenic inflammatory 
action. The maternal mortality appears to be greater 
in cases of osteomalacia than in rickets. The infantile 
mortality is greater than in natural labor, only about 60 
per cent, of the children being born alive; Dr. Radford, 
however, states the mortality to be only half per cent, 
greater than in ordinary births. 

The Operation. — The first point to consider is the 
period when the operation should be performed. Is it 
better to wait until the uterus has begun to act from 
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physiological impulse, or to anticipate this by artificial 
means ? It is undoubtedly better to have the womb in 
action before operating, in order that the os may be 
open, but as uterine action may occur at an unexpected 
time when efficient assistance cannot be obtained, Dr. 
Barnes recommends the artificial induction of labor 
within the last fortnight of gestation. This as a matter 
of course can be done only in cases where the condition 
of the pelvis is known beforehand; if the deformity is 
discovered only after the commencement of labor, all we 
can do is to definitely determine without loss of time 
whether the operation is necessary, and if so, forthwith 
to perform it. 

Winckel is of opinion that the end of the first stage is 
the best time to operate. Greenhalgh strongly urges its 
performance before the rupture of the membranes. The 
chloroformed patient is placed on her back on a table 
and her bladder emptied. It has been recommended to 
determine the position of the placenta by auscultation^ 
but as the so-called placental bruit does not indicate the 
placental attachment with any certainty, the endeavor 
will most likely be futile; and, indeed, if we know that 
the placenta is attached to the front wall of the uterus, 
we cannot alter the line of incision sufficiently to avoid 
it. An incision is now made along the linea alba, from 
just below the umbilicus, to within two inches of the 
pubis, and the tissues divided seriatim until the perito- 
neum is reached, when a small opening is made so as to 
admit one or two fingers of the left hand to act as a di- 
rector for the knife. The peritoneum is then divided to 
the full extent of the primary incision, the abdominal 
walls being carefully supported by assistants on each 
side. The uterus is now opened parallel with the abdom- 
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inal incision, avoiding the fundus and cervix where 
the circular fibres are most abundant, lest the wound 
should afterwards gape. When the uterine cavity is 
reached, Winckel advises that an assistant should pass 
the fingers of each hand, the one to the top and the 
other to the bottom of the opening, and lift up the uterus 
so as to bring it into close contact with the abdominal 
walls, and thus, at the same time, prevent protrusion of 
the intestines, and escape of blood and liquor amnii into 
the peritoneal cavity. If the placenta lies immediately 
in front, the hand must be passed between it and the 
uterine wall until the membranes are reached, which 
must then be ruptured and the child extracted, care 
being taken that the uterus does not by a sudden con- 
traction close upon the head and grasp it so firmly as to 
necessitate a second incision ere it can be liberated; as 
this accident has happened, it is well to bear in mind 
that, in some cases, there is a special irritability of the 
uterus exciting it to sudden and powerful contraction. 
The placenta is then removed, when, in favorable cases, 
the uterus contracts, checking haemorrhage and closing 
the wound. I have seen three cases of Csesarean sec- 
tion, and in two of them I myself operated. In two of 
these operations we experienced considerable difficulty 
in inducing uterine contraction, but we at last succeeded 
by the aid of faradization, and this agent I strongly 
recommend in similar cases. Some operators apply su- 
tures to assist in keeping the edges of the wound in ap- 
position. Either silk or silver wire may be used for 
this purpose. If silk is used with the uninterrupted 
suture, one end should be passed through the os uteri 
into the vagina, so that the silk may be withdrawn when 
union is supposed to have taken place. Winckel, who 

22 
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has had groat experience in this operation, never uses 
sutures. When the uterus is well contracted, two things 
yet remain to be done before closing the abdominal 
wound; first, by means of soft sponges wrung out of 
warm w^ater, carefully to free the peritoneal cavity from 
the blood or liquor amnii which may have escaped into 
it; and second, to ascertain that the os uteri is open, and 
to clear out any clots that may prevent or retard the 
exit of the lochial discharge. All bleeding being 
stopped, the incision in the abdominal parietes is closed 
with interrupted sutures passed through the entire 
structures so as to bring the divided edges of the peri- 
toneum into apposition. The wound is then covered 
with a light dressing, the catheter passed when required 
for the first few days, and the sutures removed on the 
fourth or fifth day unless there is great tympanitic dis- 
tension, in which case they must be allowed to remain 
some days longer. The general treatment is regulated 
by the exigencies of each case. 

Abdominal section or gastrotoniy, after rupture of the 
uterus, is performed in the same manner as Csesarean 
section, except, of course, so far as the uterine incision is 
concerned. 

Symphyseotomy. — An operation thus named was pro- 
posed about the middle of the last century by Sigault, a 
French student of medicine, as a substitute forCsesarean 
section . It now no longer ranks amongst obstetric 
operations; there is therefore no need to do more than 
explain that it consisted in bisecting the symphysis 
pubis in order to allow the innominate bones to sepa- 
rate, and so to increase the dimensions of the pelvic 
canal. Now, as the sacro-iliac synchondrosis is not a 
movable joint, it is plain that very little separation of 
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the bones can take place without rupture of the sacro- 
iliac ligaments, and moreover, that any increase in the 
pelvic diameters thus obtained is principally confined to 
the oblique, whereas the antero-posterior diameter, which 
is generally the seat of obstruction, scarcely undergoes 
any enlargement. The operation created considerable 
excitement in Paris for a time, but, with the exception 
of an attempt at revival in another form, it has passed 
into well-merited oblivion. 
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CHAPTER XXVIL 

PUERPERAL CONVULSIONS. 

Under the generic title Puerperal Convulsions, sev- 
eral distinct forms of convulsive seizure are included, 
which, by different authorities, have been classified in 
various ways. The most simple plan, I think, is to set 
aside attacks of an hysterical and an apoplectic nature, 
and then to consider puerperal convulsions proper (a), 
without renal complication ; and (6), convulsions associ- 
ated with albuminuria from confirmed Bright's disease, 
and from passive congestion of the Ttidneys, resulting 
solely from the gravid state. 

IIy8te7ical convulsiona, as may be readily supposed, 
are confined to females of highly nervous and sensitive 
temperament. The attacks usually occur either during 
gestation, or after parturition, rarely during labor; 
mental distress or violent emotion are the principal ex- 
citing causes. 

The symptoms are those of ordinary hysteria, premon- 
itory fits of sighing, sobbing, and laughing, followed by 
a convulsive seizure, easily discriminated, however, from 
true puerperal convulsions by the absence of spasm of 
the glottis and frothing from the mouth. Sudden affu- 
sion of cold water cuts short the attack, and thus com- 
pletes the diagnosis. If the attack comes on during 
labor, the patient evinces the utmost repugnance to 
vaginal examinations, and will sometimes stretch herself 
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at full length, with her legs and nates firmly compressed, 
her whole body being in a state of opisthotonos, so that 
investigation is rendered almost impossible, and if the 
attendant does manage to reach the vagina, the presence 
of the hand brings on another convulsion. At other 
times she will violently jerk herself about the bed, com- 
plaining loudly and bitterly of her sufferings. 

Attention to the state of the stomach and bowels, the 
taking of regular exercise, with carefully regulated diet, 
and the avoidance of any mental agitation, will tend to 
prevent an attack. If the fit occurs during labor, cold 
water, and a certain firmness of manner on the part of 
the attendant, will go a long way towards subduing it. 

Apoplectic Convulsions, — The attack usually comes on 
during labor, and is generally the result of violent mus- 
cular exertion and prolonged retention of the breath 
during the latter part of the expulsatory stage, produc- 
ing either congestion or effusion, similar to ordinary 
apoplexy. 

Symptoms. — Pain and excessive throbbing in the head, 
injection of the conjunctivae, followed by a convulsive 
seizure, which leaves the patient insensible, with fixed 
pupils (either contracted or dilated), stertorous breathing, 
and a slow labored pulse. If the attack is slight (con- 
gestive), consciousness in a short time returns, the patient 
simultaneously regaining the full possession of her bodily 
movements; if the attack is more severe, paralysis 
remains after consciousness has returned. In fatal cases 
the coma deepens, death coming on without any return 
to consciousness. 

TrecUment — Cold applications to the head, vesication 
of the neck, and sharp purgatives, as pulvis jalapee co., 
croton oil, or elaterium. If the congestion is very marked. 
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venesection will afford immediate relief, and should in 
appropriate cases be promptly resorted to, in order if 
possible to reduce the pressure of the vascular system 
before the occurrence of effusion. Delivery should be 
effected as speedily as possible, rendering artificial assist- 
ance if necessary. 

Puerperal conmikions of the epileptiform class, which 
supervene without renal mischief, are the result of dis- 
turbance of the nervi-motor functions, originating in an 
altered condition of the nervous, genital, or alimentary 
systems, and are sometimes due to certain forms of tox- 
semia, chiefly that produced by carbonic acid. 

Dr. Tyler Smith divided puerperal convulsions into 
those of centric and eccentric origin ; the centric includ- 
ing disorders of the cerebro-spinal centres resulting from 
hyperaemia, anaemia, and the presence of certain poison- 
ous elements in the blood, together with causes of a 
purely psychical derivation, either prolonged, as in the 
case of mental depression produced in an unmarried 
woman through a keen sense of the degradation involved 
in her sexual lapse ; or immediate, as from the receipt of 
unexpected news — as, for example, the loss or unlooked- 
for return of husband or other dear friend. Hyperaemia 
of the cerebral or spinal centres, or of their meninges, 
produces convulsions by mechanical pressure, which, if 
confined to the cerebrum, induces a tendency to «coma ; 
if to the medulla oblongata, the tendency is to convul- 
sions. Extreme anaemia likewise produces convulsions 
by disturbing the balance of pressure in the nervous 
centres. Convulsions from this cause may be witnessed 
in cases of sudden and violent bleeding. I have seen 
them occur during the last stage of violent and persistent 
haematemesis. Further, the pressure of the gravid uterus 
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on the diaphragm, by impeding respiration, may interfere 
with the due elimination of carbon from the blood, and 
another source of impurity is derived from the excre- 
mentitious matter of the foetus, which has to be elimi- 
nated through the maternal system ; the presence in the 
blood of the elements of bile also exercises a morbid 
influence upon the nervous centres, especially upon the 
spinal cord. 

Amongst the eccentric influences are those reflected 
from the genital system, a transient convulsive move- 
ment not unfrequently occurring at the moment the head 
passes through the os uteri into the vagina, or when it 
emerges through the vulvae. In ordinary cases this 
amounts merely to a slight rigor; but, if there be any 
excess of nervous irritability, a more or less severe con- 
vulsion ensues, and when this peculiar irritability exists, 
a recurrence of the attack will generally take place on 
the introduction of the hand into the vagina, especially 
if any attempt is made to dilate the os uteri, or to detach 
the placenta manually. 

Irritation from the alimentary canal may progeed from 
faecal accumulation, produced through pressure of the 
uterus on the bowels interfering with their regular action. 
Vesical calculi and retention of urine have been known 
to act as exciters of reflex action. 

Syrjj^foms, — Puerperal convulsion generally comes on 
either immediately before or during the progress of labor. 
The attack may be preceded by premonitory signs, such 
as restlessness, giddiness, throbbing of the temples, or 
ringing in the ears. The crisis, perhaps, occurs at the 
acme of a pain ; for a moment the eyes are fixed and the 
body rigid. The face is the starting-point of muscular 
oon traction, the eyes being upturned violently, exhibit- 
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ing the whites only, with one corner of the mouth drawn 
down to one side. The spasmodic movements rapidly 
extend to the trunk and extremities ; the neck swells, 
and its vessels become prominent ; the larynx is spas- 
modically closed, and the face is congested and of a 
purple color. This condition lasts fifteen or twenty sec- 
onds, and is followed by clonic convulsions which con- 
tort the whole frame ; frothy mucus, sometimes tinged 
with blood from the bitten tongue, oozes from the mouth ; 
the circulation is impeded by spasm of the diaphragm 
and thorax, so that attempts at expiration produce a 
peculiar hissing sound, the unoxygenized blood impart- 
ing a dusky hue to the skin, especially to that of the 
extremities ; the eyelids quiver, and the eyeballs are 
contorted in a horrible manner, and the patient is now 
totally insensible to external impressions. The spastic 
contractions continue for two or three minutes, or more, 
according to the severity of the attack, and, as they sub- 
side, respiration becomes more regular, the swelling of 
the neck and face passes away, the surface gradually as- 
sumes its natural color, leaving a period of coma vary- 
ing in duration from a few seconds to several hours. 
The pulse at first is full and bounding, but during the 
convulsions it becomes quick and feeble. 

A very intense attack may destroy the patient during 
the condition of tonic spasm, or the comatose state may 
persist with repeated returns of the convulsive move- 
ments, which either subside after a time or cease only 
with the death of the sufferer. When the patient re- 
covers she is totally oblivious of what has happened, 
and recognizes the results only in the shape of muscular 
pain, with general weakness and fatigue. As a rule, 
an attack does not influence the course of labor, but 
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in some instauces it accelerates delivery in a marked 
degree. 

Treal'/nent — The occurrence of premonitory symptoms 
warns us to trace out the cause, and, if possible, to re- 
move it. An overloaded stomach or rectum must be 
relieved by emetics, purgatives, or enemata; retention 
of urine by the catheter; mammary irritation by sooth- 
ing applications and the subcutaneous injection of mor- 
phia. 

During the attack it is needful to take the precautions 
observed in ordinary epileptic seizures, such as placing 
a piece of cork between the teeth, and as far as possible 
restraining the patient from injuring herself by her vio- 
lent muscular movements, and to counteract the nervous 
excitation by fitting means. Indiscriminate bleeding 
was the panacea of the fathers of physic, as the disorder 
was invariably assumed to be congestive in character ; 
at the present day there is some danger of veering to 
the opposite extreme, and neglecting venesection alto- 
gether. In certain cases, where the plethoric habit of 
the patient shows itself in suffusion of the eyes, with 
other signs of cerebral congestion, abstraction of blood 
produces a marked and immediate improvement. The 
question of depletion, therefore, ought not to be dismissed 
without due consideration. A free and immediate evac- 
uation of the bowels by the aid of some brisk cathartic, 
as pulvis jalapse co. with or without calomel, elaterium 
or croton oil, if the patient be insensible, will usually 
produce a good effect. 

The plan of general treatment most in accordance 
with modern views is to subdue the nervous excitation 
by means of anodynes and anaesthetics. Opium has 
been largely used, but of late years chloroform and its 
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congener chloral hydrate have supplanted it. No remedy 
produces effects so immediate in subduing convulsions 
as chloroform administered when the attack seems im- 
minent. It will generally cut the fit short, or at least 
mitigate its violence in a surprising manner. During 
the extreme difficulty in respiration the inhalation should 
be stopped, to be afterwards renewed when spasm has 
ceased, and the effects of the drug may, if necessary, 
be kept up for a prolonged period. Chloral hydrate 
may be advantageously employed to supplement the 
effects of chloroform, and so ward off impending danger. 
Chloral should be given somewhat freely — thirty or forty 
grains at intervals — until the effect is produced ; and if 
administration by the mouth is difficult, it may be given 
in the form of an enema. In these cases Dr. Fordyce 
Barker prefers the hypodermic injection of morphia to 
chloral. 

The application of cold to the head is often of great 
service; it should be continuously applied, otherwise 
it will tend to counteract the effect of the anaesthetic. 

To epitomize the treatment : After attending to any 
special condition, as extreme cephalic congestion or 
alvine constipation, place the patient completely under 
the influence of an anaesthetic, to the extent of entirely 
siLspending voluntary muscular movement, and so re- 
moving pre&sufe from the vascular system, a condition 
which, if necessary, may be maintained for hours until 
delivery is accomplished or the nerve-storm has passed 
away. 

It now remains to consider what steps ought to be 
.taken with regard to the contents of the uterus. Here 
again a radical change of treatment has taken place; 
the rule formerly acted upon was simply to hasten de- 
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livery in every case, but it is now deemed better prac- 
tice not to interfere without special indications. If the 
patient gets rapidly exhausted, and the attack undergoes 
no diminution in intensity, steps must be judiciously 
taken to promote delivery. The os usually dilates 
readily under the influence of the chloral ; if, however, 
it proves obstinate, one of Barnes's bags may be used, 
and when the os is fully dilated the membranes should 
be ruptured. If artificial delivery be necessary, the for- 
ceps are to be preferred to version (in the absence of any 
special reason in its favor), as the passing of the blades 
causes less irritation to the uterus than the introduction 
of the hand or arm ; if version be necessary, the bipolar 
method may be tried. Dr. Fordyce Barker thus sums 
up the position : " Whenever delivery by art can be 
eflected with less irritation than would be produced by 
the continuance of the child in the parturient canal it 
should be resorted to." 

Convulsions after delivery must be treated on the same 
general principles. 

Puei'peral Conwlsums associated with Albuminuria. — 
The presence of albumen in the urine of pregnant women 
has of late years been recognized as a very common oc- 
currence. It may exist in quantity so small as to pro- 
duce no apparent effect on the system, and reveal itself 
only to the most delicate chemical tests, or it may exist 
to such an extent as to cause the urine to solidify by the 
application of heat, and give rise to some of the most 
fatal diseases of pregnancy. 

Puerperal albuminuria manifests itself under two con- 
ditions, viz., Bright's disease and passive congestion.. 
Bright's disease may be a mere coincidence, since im- 
pregnation may occur in a female who is already suffer- 



260 GUIDE TO THE PRACTICE OF MIDWIFERY. 

ing from the disease, or the disease itself may come on 
from independent causes during the gravid state. The 
etiology of passive congestion resultant upon pregnancy 
has not yet been clearly set forth. It has been proved 
experimentally that pressure on the renal veins will 
produce albuminuria by causing distension of the renal 
capillaries, and so favoring transudation of the fluid 
constituents of the blood through their walls. This 
theory has been applied to the albuminuria of pregnancy 
by supposing that the gravid uterus compresses the emul- 
gent veins of the kidneys; and in support of this view 
it is stated that albuminuria is more frequent in primi- 
parse than multiparse, on account of the less yielding 
condition of the abdominal walls, which thus exercise 
more pressure on the uterus. Dr. Brown-S^quard placed 
a patient with albuminuria in such a position that direct 
pressure of the uterus was taken off the renal veins, 
and after a time the albuminuria disappeared, but on 
the patient resuming the ordinary attitude the albumen 
returned. 

The fact that albuminuria usually occurs towards the 
end of gestation, when the uterus is fully developed, 
tends to corroborate this view. Cases have been also 
observed where the urine was free from albumen up to 
the end of gestation, but that aft^r delivery it became 
present in abundance, due probably to muscular contrac- 
tion compressing the renal veins. 

On the other hand we have immunity from albumi- 
nuria not only in the majority of pregnant women, but 
in cases of ovarian and other abdominal tumors, where, 
to say the least, the pressure equals that which exists in 
pregnancy. 

The post-mortem appearance in recent cases shows 



PUERPERAL CONVULSIONS. 261 

intense renal congestion with infiltration of the paren- 
chyma ; in cases of longer standing the condition known 
as granular degeneration begins to manifest itself. 

When the connection between albuminuria and con- 
vulsions was first discovered, it was inferred that their 
mutual relation was simply that of cause and effect. 
According to Braun, convulsions are due to the presence 
of urea in the blood, which the disordered kidneys failed 
to eliminate, the albuminuria indicating this ursemic 
condition ; but further investigations failed to prove the 
presence of urea in the blood of patients suffering from 
albuminuria, and Frerichs then propounded the theory 
that urea becomes decomposed into carbonate of ammo- 
nia, which is the actual excitor of the nervous centres ; 
still more recent experiments tend to show that the 
proximate products of the degeneration of the bodily 
elements (creatin, etc.) previous to their further decom- 
position into urea, are the active morbid elements in the 
blood, and that the compression of the ureters by the 
gravid uterus may cause reabsorption of the urinary 
constituents after their removal from the circulation by 
the normal action of the kidneys. There is reason to 
believe that in many instances, so far from albuminuria 
being the cause of convulsions, the converse is really the 
case, the convulsions giving rise to, or at any rate being 
immediately followed by albuminuria; for cases have 
been recorded when no trace of albumen could be detected 
in the urine prior to the seizure, but after the convulsion 
both albumen and casts of the uriniferous tubules were 
present, owing probably to the spastic contractions of 
the abdominal muscles producing pressure of the renal 
veins, which had hitherto escaped compression, precisely 
as happens in albuminuria produced by labor. Dr. 
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Braxton Hicks thinks that in such cases, if albuminuria 
be indicative of uraemia, the convulsions are either the 
cause of the nephritis, or that both are due to the same 
cause. 

Traube and Rosenstien hold a theory entirely differ- 
ent from any of those previously mentioned with regard 
to the causation of puerperal convulsions. They do not 
attribute the convulsions to toxic influences in the blood, 
but to an anaemic condition of the cerebral vessels. They 
say that the abstraction of albumen from the blood, and 
consequent hydraemia, combined with a coincident hy- 
pertrophy of the left cardiac ventricle, cause an in- 
creased pre&sure on the arterial system, which leads to 
hyperaemia of the brain ; the condition of the blood being 
such as to favor exosmosis, oedema of the cerebral tis- 
sues ensues, which reacts mechanically by pressing on the 
intracranial vessels, producing anaemia, and consequently 
convulsions. The watery condition of the blood which 
exists in the gravid state, uncomplicated with albumi- 
nuria, may of itself lead to a similar anaemic condition 
of the cerebral vessels. The anaemic and oedematous 
condition of the cerebral tissues, which is frequently 
found in post-mortem examination of fatal cases of puer- 
peral convulsions, tends to support this theory. 

The initiatory symptoms of uraemia are lassitude and 
drowsiness, with headache, usually of an obstinate dull 
character, impairment of vision, amounting often to total 
loss of sight; less frequently the hearing is affected; 
puiBness of the face, extremities, and especially of the 
vulvae, is usually present, and pressure on the pelvic 
veins' produces oedema of the lower extremities. In albu- 
minuria of some standing the stomach and bowels par- 
ticipate in the general derangement ; vomiting and diar- 
rhoea supervene, the ejected matters containing ammonia 
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either*free or combined. The urine is usually under the 
normal amount, the specific gravity varying with the 
quantity secreted from 1010 to 1025, the usual tests 
showing the presence of albumen in greater or lesser 
quantities. Kobin states that the albumen of passive 
renal 'congestion differs in its chemical characters from 
that of chronic Bright's disease — the former producing 
no reaction with oxide of copper, whilst the latter gives 
a reddish- violet color with flocculent black precipitate. 
This observation, if confirmed by future experiments, 
will afford valuable aid in the diagnosis of obscure cases. 

Independently of its common concomitant, convul- 
sions, albuminuria is not unfrequently a cause of abor- 
tion, and the impoverished condition of the blood renders 
the patient liable to become the prey to the various dis- 
orders common to the puerperal state ; on the other hand 
cases are by no means uncommon where copious albumi- 
nuria is attended with no untoward symptoms. I may 
here mention the striking case of a lady, whom I attended 
some time ago during the latter period of her pregnancy, 
who was the subject of albuminuria, which continued 
after delivery until she again became pregnant after a 
lapse of ten months, and ceased only on the birth of the 
second child. Yet during the whole of this time her 
general health remained good ; nothing but the chemical 
reaction of the urine and more or less oedema of the lower 
extremities indicating her actual state. . 

If the albuminuria leads to uraemic convulsions the 
attack may or may not be preceded by some of the pre- 
monitory symptoms just enumerated. The seizure takes 
precisely the same form as those which have been previ- 
ously described as resulting from reflex and direct exci- 
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tation of the nervous centres uncomplicated with renal 
mischief. 

Trecdmerd, — The occurrence of any suspicious symp- 
toms during pregnancy makes it the practitioner's duty 
to examine the urine at short intervals to satisfy himself 
as to the presence or absence of albumen. The exami- 
nation should be carefully made, as the detection of the 
first on-coming of the disorder enables us to combat it 
with more chance of success ; therefore the testing should 
be so performed as to reveal the slightest trace of albu- 
men, and so put us on our guard whilst the mischief is 
in the incipient stage. The albuminuria of pregnancy 
is rarely got rid of previous to parturition, but certain 
indications must nevertheless be fulfilled. If the urine 
is scanty and high-colored, dry cupping over the loins, 
with administration of acetate of potash, infusion or 
tincture of digitalis, and Seltzer or Vichy waters, will 
prove beneficial ; the bowels should be acted upon by 
saline purgatives, as the bitartrate of potash or the effer- 
vescing citrate of magnesia, care being taken not to give 
them too persistently. The impoverished blood should 
be enriched by generous diet, by prescribing some of the 
preparations of iron — the tincture of the perchloride or 
the acetate are most to be relied upon, and chlorate of 
potash is a useful adjunct. If the patient seems unlikely 
to survive to the full period of gestation, the question 
of inducing premature labor must be considered. This 
last resource should by no means be adopted unless the 
patient is actually in peril of her life ; but if the oper- 
ation is deemed necessary, it must not be deferred until 
it is too late. 

The treatment during an attack is to be conducted 
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upon the principles already laid down when speaking of 
non-ursemic convulsions. 

The death-rate of puerperal convulsions has greatly 
decreased since the administration of anaesthetics has 
become the accepted mode of treatment. Dr. Fordyce 
Barker gives 32 as the death percentage of all the cases 
he could collect prior to 1865, whereas the total ratio 
is a little over 14 per cent, in the cases he has seen 
since 1855. 
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CHAPTER XXVIII. 

PUERPERAL MANIA. 

Under this head it has been customary to include 
three distinct forms of insanity — 

1. Insanity of pregnancy. 

2. Frenzy of parturition. 

^ (a. Puerperal mania^ and 
\ 6. Puerperal melancholia. 

With regard to the relative proportion of the three 
varieties, Dr. Tuke gives the following results deduced 
from 155 cases — 

Insanity of pregnancy, 18.06 

Puerperal mania, 47.09 

Puerperal melancholia, 34.08 

The insanity of pregnane is almost always of the 
melancholic variety, and usually manifests itself in the 
third, fifth, or seventh month, hereditary insanity, in the 
great majority of cases, being the predisposing cause. 
The minor forms, not unfrequently met with in pregnant 
females, may be traced in perversion of the appetite and 
desires, the uncertainty and irritability of temper, and 
in cases more developed, a great tendency to the suicidal 
impulse. There is a proneness to redevelopment of 
the mental disorder after parturition. The treatment 
of this form of insanity must be mainly confined to 
moral means. 
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The frenzy of parturition occurs when the os uteri 
or vulvae are distended to the utmost by the passage of 
the child's head ; it is transient, and is raerely the result 
of violent agony temporarily disturbing the balance of 
reason. All that is generally required in the way of 
treatment is to restrain the patient until the paroxysm 
passes away ; but if time permits and further means are 
needed, the administration of chloroform is the most 
effective remedy. 

Piierpef^al Mania proper. — This, the most frequent 
form of puerperal insanity, usually commences about 
the first or second week after parturition ; in some in- 
stances it comes on almost immediately after delivery, 
but beyond the second week it rarely occurs. 

Primiparse are more liable to be attacked than multi- 
parse, especially after the age of 30. A long and diffi- 
cult parturition, with excessive hseraorrhage, has a direct 
influence in the causation of puerperal mania. Heredi- 
tary influence, as before stated, is a powerful predisposing 
cause. Anxiety or emotion is a very frequent excitor of 
this disorder, hospital practice showing a largely in- 
creased proportion of cases in time of war or famine. 
Again, unmarried women, deserted by their seducers, 
afford another example. Hysterical subjects and women 
of a highly intellectual type are liable to it. Debility, 
induced through over-lactation or rapidly recurring 
pregnancies, is another predisposing cause. It is occa- 
sionally coincident with inflammation of the peritoneum 
or pelvic organs, and may depend upon functional de- 
rangement of the stomach and bowels. Sir J. Simpson 
sought to connect puerperal mania with albuminuria, 
but later researches have not established this interde- 
pendence. 
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Symptoms. — The first symptom usually noticed is a 
change in the patient's manner ; she becomes either ex- 
ceedingly loquacious or very taciturn, subject to fits of 
laughing or crying without apparent cause, and often 
presents a perturbed expression of countenance and a 
hurried agitated manner, resembling that of incipient 
delirium tremens. The next thing to attract attention 
is the perversion of the moral feelings; she takes a 
strong dislike to those nearest and dearest to her, the 
husband and child being held in special detestation, the 
patient often going so far as to threaten or to attempt 
the life of her infant. Indeed, cases occur from time to 
time, where, owing to want of proper restraint, she suc- 
ceeds in carrying her morbid impulse into effect. As 
the symptoms increase in intensity the patient becomes 
irritable and obstinate, flying into a violent passion under 
the least provocation, or even without any obvious cause, 
her actions become outrageous, and her language vocifer- 
ous, fragmentary, and incoherent. A strange character- 
istic in these cases, showing the total subversion of the 
feelings, is the tendency, even on the part of refined 
women, to profanity, and obscenity of language and 
gestures ; there is also a great proneness to the suicidal 
impulse, which, however, is but transient. During all 
this mental and physical excitement the pulse is rapid 
and thready, the eyes are unnaturally brilliant, the face 
pallid, pinched, bathed in a clammy sweat, and the pa- 
tient presents a collapsed shrunk appearance, strangely 
at variance with the symptoms. 

Prognosis, — Puerperal mania of all forms of insanity 
is the most curable ; as a rule it subsides under treatment 
in from one to two weeks, more or less mental debility 
and tendency to aberration of temper frequently remain- 
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ing for some time. If the disease is prolonged over 
several months, the chance of recovery becomes more 
remote, and sometimes the case assumes the permanent 
melancholic form. Death rarely takes place from un- 
complicated mania. Cases in which death does occur 
are almost always associated with pelvic cellulitis, pneu- 
monia, phrenitis, or some other organic lesion. The 
pulse forms a very good prognostic guide ; with a full, 
hard, and impetuous pulse organic complications are to 
be suspected, and the case consequently assumes a grave 
aspecc 

Diagiioais. — Puerperal mania is easily distinguished 
from phrenitis by the state of the pulse, the absence of 
the dry heat of the skin, sufiiision of the eyes, and acute 
pain in the head, which are the distinguishing features 
of that disease. 

Treatment. — As this is a disease of exhaustion, it must 
be combated by freely supporting the system with nour- 
ishing food easy of digestion, and a moderate amount of 
stimulants. Some patients obstinately refuse food, and, 
consequently, must be forced to take it, just as in the 
case of ordinary insane patients who reject nourishment. 
Strong essence of beef with a little port wine may be 
poured down the nostril with the aid of a funnel. 
Much may be done by moral treatment. It is highly 
requisite to have a kind yet firm nurse. A stranger to 
the patient can exercise much more control over her 
than one of the family, indeed it is usually better that 
the relatives should entirely absent themselves from the 
sick-room. Insomnia is a very troublesome symptom, 
and it is highly important to subdue it by one or other 
of the three principal agents commonly resorted to for 
this purpose, morphia, chloral hydrate, or bromide of 
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potassium. In the majority of cases a full dose (30 
grains) of chloral hydrate combined with a small dose 
(a quarter of a grain) of morphia will be found most 
efficacious. If there is any tendency to cerebral conges- 
tion, bromide of potassium in 30-grain doses every six 
or eight hours, followed up by chloral hydrate alone, 
will act more beneficially. Chloroform has been most 
effectually used to procure sleep, but the patient is often 
more excited after the effects of the drug have passed off. 
Some practitioners have used cannabis indica and vera- 
trum viride, apparently with good results. The latter 
drug is a favorite remedy of Dr. Fordyce Barker, of New 
York. Complications, as intestinal derangement, pel- 
vic and abdominal inflammations, must be sought for in 
suspicious cases, lest we lose sight of the greater disease 
in the active prominence of the lesser. Disordered 
bowels should be relieved by a smart purge, which is 
often productive of considerable mitigation in the symp- 
toms, but it must be given judiciously, for we must ever 
bear in mind that we are dealing with a disease essen- 
tially asthenic in its character. When the acuteness of 
the attack has been subdued, great care will still be 
necessary to prevent a relapse and to restore the patient 
to health. The general strength must be sustained by 
plenty of animal food, with a due proportion of stimu- 
lants Iron and quinine, especially the syrup of phos- 
phate of iron and quinine, will be of great service. 

The presence of husband and child must be cautiously 
tried, and if they still seem to irritate the patient, more 
time must be allowed for the restoration of her mind ; 
indeed everything which causes the least excitement or 
emotion should be avoided. Now it Is that good nurs- 
ing is of inestimable service. A certain amount of con- 
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trol should be exercised without allowing the patient to 
be aware of it; her little eccentricities should be 
humored; yet in such a manner as to gradually wean her 
from them, and bring her mind back to its healthy tone, 
the danger now chiefly to be apprehended being not so 
much death as protracted or permanent insanity. 

Puerperal melancholia, like puerperal mania, is a dis- 
ease of debility, and is often associated with overlacta- 
tion, usually manifests itself about one month after par- 
turition, and generally creeps on very insidiously, the 
patient becoming silent and moody, seeking solitude, 
and ceasing to take interest in her infant, or indeed in 
anything; she will often be found weeping silently, en- 
deavoring to conceal her sorrow; attempts to cheer her 
act as incentives for floods of tears, and she renders all 
around her almost as miserable as herself. Morbid ideas 
gradually develop into delusions of the most distressing 
character, chiefly bearing on religious topics, and, as is 
common in this species of insanity, she is perpetually 
brooding over the supposition that by some wilful act 
she has placed herself beyond the pale of eternal salva- 
tion. She is also very prone to the commission of in- 
fanticide or suicide. The lacteal glands cease their se- 
cretiolij the breast becoming flaccid. The general health 
suffers more or less, but permanent insanity is the result 
chiefly to be apprehended. 

The treatment of puerperal melancholia beyond the 
administration of a strengthening and gently stimulating 
diet, pertains more to the alienist than to the obstetrician, 
the cure being accomplished by judicious guidance of the 
mind rather than by the administration of physic. The 
prognosis in puerperal melancholia is not so favorable as 
in the case of puerperal mania. 
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CHAPTER XXIX. 

PHLEGMASIA ALBA DOLEN8. 

This disorder, generally but not uniformly associated 
with the puerperal state, is usually, as the synonym 
" white leg ^' indicates, confined to one of the lower ex- 
tremities, most frequently the left, but occasionally the 
right leg suffers, or even, in rare cases, both legs are 
affected ; sometimes it leaves the limb originally affected 
and attacks the other. It has been met with also in the 
arm, and men are not altogether exempt from this affec- 
tion. I have seen at least one instance during preg- 
nancy, and it occasionally occurs during the non-gravid 
state aft«r the removal of uterine polypi, etc. Multipane 
are more subject to it than prim i parse. 

Symptoms. — ^This disease usually comes on from the 
fourth or fifth day to the twentieth or later, and is ush- 
ered in with symptoms of variable intensity. As a rule, 
there is a sensation of chilliness, with rigors more or less 
marked; headache and faintness; the pulse is accelerated 
(120 or more), and in severe cases the tongue is dry and 
furred ; pain is felt round the pelvis, which becomes lo- 
calized in the inguinal region of the side about to become 
affected ; the pain extends along the limb, which is now 
swollen, and for a time pits on pressure ; the tempera- 
ture of the affected part rises, and the swelling increases 
until the leg presents a tense, glazed appearance, devoid 
of color; pressure with the finger causes the surface to 
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give way, but it regains its level immediately the pres- 
sure is removed; the veins, especially the femoral, can 
be felt as hard cords, painful to the touch, and the in- 
flamed lymphatics appear as red lines distributed over 
the surface of the limb ; the milk and lochia are gener- 
ally suppressed. Sometimes the pain and swelling first 
appear about the knee or ankle, and spread upwards; 
but, as a rule, wherever the pain is first felt, there the 
swelling first appears. 

The duration of the disease varies from one to two 
weeks, or in severe cases even longer. When about to 
subside, the pain and extreme tenseness decline and the 
leg again pits on pressure ; the constitutional disturbance 
passes away, and the pulse and tongue regain their nor- 
mal state. The diffuse swelling is long in disappearing, 
the limb recovering but slowly its natural condition. 
Death is rare, but in unfavorable cases there is diffuse in- 
flammation of the cellular tissue, abscesses, and suppura- 
tion of the femoral and inguinal glands ; occasionally 
permanent traces of the affection remain in the form of 
varicose veins and imperfect use of the limb. 

Pathology. — The most prominent pathological sign is 
the plugging of the principal veins, especially the femo- 
ral, with coagula, a condition held by Dr. Robert Lee 
to be the result of phlebitis originating in the uterine 
and extending to the crural veins, hence the synonym 
"crural phlebitis." For a time this explanation was 
accepted, but the investigations of Drs. Mackenzie, Til- 
bury Fox, Mr. Henry Lee, and others, tend to disprove 
it. The result of a number of experiments made by the 
last-named gentleman went to show that it is exceedingly 
diflicult to set up inflammatory action in the lining 
membrane of the veins, and that the thickening found 

24 
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on post-mortem examination of the veins of patients 
who had died of phlegmasia dolens was the result of 
coagulation of the blood and not of inflammation. He 
also showed that certain substances, as pus, when mixed 
with the blood, have a powerful influence in hastening 
coagulation. Dr. Mackenzie thinks that inflammation 
of the crural veins would not produce phlegmasia dolens; 
that irritation of the lining membrane of the veins gives 
rise only to obstruction commensurate with the degree 
of irritation, and that the widespread obstruction of 
the veins in phlegmasia dolens cannot be caused by 
local irritation or inflammation; on the contrary, he 
thinks that the cause must be sought for in the vitia- 
tion of the blood by the introduction of morbid matter 
acting upon particular portions of the venous system. 

Dr. Tilbury Fox thinks that the characteristic appear- 
ance of phlegmasia dolens is produced by obliteration 
of the lymphatics, which are thus incapacitated from 
carrying the fibrin into the general circulation, so that 
it accumulates, especially in the cellular tissue, which is 
rich in lymphatics, and gives rise to the hard brawny feel 
so distinct from oedema. This condition of the lym- 
phatics is coincident with occlusion of the veins. 

It is not improbable that the complete and continued 
loss of power which characterizes phlegmasia dolens is 
caused by pressure of the gelatinized fibrin on the nerve- 
trunks, which must exercise a rigid unyielding compres- 
sion far more injurious in its results than the elastic 
pressure of oedema. 

Treatmerit. — Since this disease is frequently associated 
with great loss of blood, as after placenta prsevia, and 
seems always to be consequent upon a debilitated con- 
dition of the system, it is obvious that the older metliod 
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of treatmcDt, which included local and general depletion, 
cathartics, etc., is not in accordance with the exigencies 
of the case. Unless the febrile symptoms run very 
high, a gently stimulating plan of treatment should 
from the first be adopted. A carefully regulated animal 
diet, with small but frequently repeated doses of dry old 
port, and carbonate of ammonia or hydrochloric acid, 
will be found the most successful plan of treatment. 
If the lochial discharge is stopped, frequent injections 
of warm water into the vagina will be beneficial ; 
adding, if the discharge is scanty and foul-smelling, a 
few drops of a solution of permanganate of potash, 
with which the uterine cavity itself may be washed 
out. As the alvine evacuations are very offensive, 
mild purgatives should be administered at frequent 
intervals. 

The prominent symptoms — pain and sleeplessness — 
must be treated with opium and chloral hydrate. In 
insomnia without much pain, chloral hydrate will be 
sufficient ; but if, as is often the case, the want of sleep 
is caused by excessive pain, morphia hypodermically 
administered will prove more eflScacious. 

Blisters have been highly extolled, and they are occa- 
sionally resorted to with advantage, being usually fol- 
lowed by a decided diminution of pain. Hot fomenta- 
tions are very comforting; flannels wrung out of hot 
water and sprinkled with turpentine or laudanum often 
affording special relief. 

After the swelling has reached the maximum and 
begins to subside, as shown by pitting upon finger- 
pressure, careful bandaging with flannel rollers is indi- 
cated. 

During the convalescent stage, iron, quinine, and the 



276 GUIDE TO THE PRACTICE OP MIDWIFERY. 

mineral acids, may be advantageously substituted for 
the carbonate of ammonia ; moderate friction of the 
affected limb with stimulating liniments, tepid salt baths, 
and the passage of electricity in the constant current 
form are also useful. Friction should be cautiously 
used to avoid displacing any clots which may be present 
in the veins, and so producing embolism and sudden 
death. 

If the glands suppurate or abscesses form they must 
be treated in accordance with the general rules of sur- 
gery. 



PUERPERAL FEVER. 277 



CHAPTER XXX. 



PUERPERAL FEVER. 



Of all diseases incident to the post-parturient state, 
puerperal fever is the most to be dreaded, both by pa- 
tient and physician ; for, in addition to its high rate of 
mortality, it converts those who come within the sphere 
of its action, each into a separate and independent focus 
of contagion, whence this fell disease may radiate in all 
directions. 

Puerperal fever is confessedly an intricate and difficult 
study, and there are many hypotheses concerning its 
causation and development. Some regard it as local 
disease, and limit its production solely to local causes ; 
others insist upon the essential nature of this disease, 
and hold that the local manifestations are the secondary 
results of a primary blood dyscrasia ; others again con- 
tend that puerperal fever is due to septicaemia or pyaemia, 
and draw a parallel between the recently emptied uterus 
and the wound from an amputated limb. The septic 
theory is held in Germany, and is ably supported by 
Schroeder. Hervieux entirely dissents from this school, 
and holds a modified view of the primary blood-affected 
theor}'^, distributing the coincident local inflammations 
into separate and distinct diseases. Martin, of Berlin, 
attributes the causation of puerperal fever to a diph- 
theritic deposit on the surface of the parturient canal — 
a deposit consisting of sporules capable of finding their 
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way into the general circulation, and thus setting up 
fever. Waldayer, of Breslau, has found bacteria in the 
diphtheritic deposit on the inner surface of the uterus, 
and in the purulent exudations contained in the lym- 
phatics, peritoneum, pleural cavities, and pericardium of 
patients suifering from puerperal fever ; and he believes 
that the disease originates in the inner surface of the 
genital canal, and is thence transmitted along the lym- 
phatics to the peritoneum. 

The recent discussion, originated by Mr. Spencer 
Wells, amongst the fellows of the Obstetrical Society of 
London, shows the conflicting nature of the opinions 
held by the leading professors of the obstetric art. The 
name puerperal fever is to a certain extent misleading, 
inasmuch as it appears to be not a specific disease ; on 
the contrary, it includes a variety of abnormal conditions 
produced by a variety of malign influences. The advo- 
cates of the specific nature of puerperal fever hold that 
after eliminating cases resulting from contagious and 
infectious diseases, which occur independently of child- 
birth, there still remains an essential disease — puerperal 
fever. Dr. Fordyce Barker, of New York, one of the 
ablest advocates of this doctrine, considers that septi- 
csemia and pyeemia differ from puerperal fever, and do 
not, to employ the essential part of the definition of 
puerperal fever in the Nomenclature of JDiseaaes, drawn 
up by the Colleges of Physicians and Surgeons of Lon- 
don, constitute "a continued fever communicable by 
contagion.'' Dr. Barker claims for puerperal fever a dis- 
tinct entity, akin to that of typhus and of typhoid fevers, 
whilst asking whether there is anything improbable in 
the hypothesis that septic poison, acting at childbirth on 
a peculiar state of the system, should produce a distinct 
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disease. He maintains that when septicsemia or pyaemia 
complicate puerperal fever, the symptoms and clinical 
phenomena of that disease are commensurately modified. 
In marked contrast to the essential view of puerperal 
fever stands the septicsemic theory. It requires us to 
give up the idea of a fever, and teaches us to look upon 
puerperal fever, in all its various forms, simply as septi- 
caemia. The septicsemists deny that the contagion of 
fevers, as typhus and scarlet fevers, can produce puer- 
peral fever ; on the contrary, they hold that a puerperal 
patient, when infected with any form of essential fever, 
such fever retains its entity, and runs its course with 
little if any modification. The septicsemic view in this 
country is rapidly gaining ground ; and there can be 
little doubt, I think, that this hypothesis will explain 
the causation of many, perhaps of most, of the cases of 
puerperal fever. Still, I believe, from personal observa- 
tions, and from well-authenticated reports of cases, that 
exposure of a puerperal patient to the contagion of scar- 
let fever, etc., does in many cases set up a train of symp- 
toms which constitute, to all intents and purposes, puer- 
peral fever ; the disease in this case differing in toto from 
the disease which gave the morbid impulse. As Drs. 
Barnes and Richardson so strongly insist, there can be 
no doubt we must look to the condition of the blood in 
a puerperal patient for the explanation of this apparent 
anomaly. The blood of a woman recently delivered 
contains, according to Dr. Richardson, an excess of from 
three to eight parts in a thousand of colloidal fibrin, 
wnth a coincident diminution in the salts ; and both these 
conditions predispose to precipitation of the fibrin. 
Again, the amount of effete matter circulating in the 
blood derived from the foetus, and from the uterus itself. 
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during the process of involution, tends to a condition of 
unstable equilibrium. In this condition any special 
morbific element may determine a rapidly fatal in- 
fluence, and in a manner unconformable with the 
ordinary effect of the particular materies morbi in ques- 
tion. 

On the other hand, many cases are on record where, 
in a puerperal patient, a specific disease, as scarlet fever, 
has run its ordinary course ; other cases have been re- 
ported where puerperal patients have been subjected to 
the contagion of scarlet fever without any evil result 
whatever ; but negative evidence of this sort is of little 
value. Dr. Braxton Hicks states, that of 89 cases of 
puerperal fever which he investigated, 68 had been con- 
nected in some way or other with animal poisons, and 
of these more than one-half (37) had been infected 
with scarlet fever. It is recorded that a patient suf- 
fering from typhus fever was unwittingly admitted into 
a lying-in ward, which resulted in the death from puer- 
peral fever of the two patients who occupied the con- 
tiguous beds. 

The poison of erysipelas is generally supposed to be 
related to, if it be not identical with, that of puerperal 
fever, evidenced by the fact that in many cases parturient 
women have succumbed to puerperal fever after having 
been brought into contact with the poison of erysipelas. 

The infants born of women attacked with puer- 
peral fever are frequently affected with erysipelas, thus 
showing in a remarkable manner, at all events, the 
alliance of the two diseases, or the relationship of their 
factors. 

Dr. Play fair very strikingly exemplifies the probable 
unity of these toxic agencies in his account of an outbreak 
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of puerperal fever in the lying-in ward of King's Col- 
lege Hospital, which followed close upon an epidemic of 
erysipelas in the surgical wards. 

The causation of puerperal fever depends upon the 
introduction into the system of a puerperal patient of 
a poisonous ferment, either by direct contact or by ab- 
sorption from the atmosphere, through the genital ap- 
paratus or lungs. 

Many signal examples prove the contagiousness of 
puerperal fever, infected medical men and midwives 
having left a track of death in lying-in rooms notwith- 
standing the observance of every sanitary precaution. 
Mr. Roberton gives a notable instance, showing how one 
midwife, attached to a lying-in hospital, out of twenty 
labors, had sixteen fatal cases of puerperal fever, whilst 
the other midwives connected with the same institution 
attended, during the same period, 380 labors without 
the occurrence of a single instance of puerperal fever ; 
the cases attended by the infected midwife were scattered 
amongst the patients of the other midwives, so that the 
infection was clearly traced to personal contact and not 
to epidemy. Infection may be also carried from the dead 
body— <lead from any disease, contagious or otherwise, to 
the lying-in woman ; thus any one engaged in dissection 
should rigorously avoid the lying-in room. 

The virulence of the morbific element may be further 
estimated by the failure of the extraordinary precautions 
taken by medical men who have been in attendance upon 
cases of puerperal fever. In one instance a doctor, who 
had become infected, had his hair shaved off, changed the 
whole of his garments, used baths, and washed his hands 
in disinfecting fluids, yet, notwithstanding all these pre- 
cautions, the first labor he afterwards attended resulted 
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in puerperal fever. Dr. Tyler Smith suggests the most 
feasible explanation of this apparently paradoxical fact 
by supposing that the blood of a person who has been 
in contact with a case of puerperal fever becomes in- 
fected, and is the medium which conveys the poison, 
although the conveyer himself may be in perfect health ; 
and in support of this hypothesis he instances the fact 
that a woman, herself proof against small-pox, not un- 
frequently communicates the disease to her unborn in- 
fant, the blood of course being the only channel through 
w^hich infection could take place. 

The various malarious exhalations from imperfect 
drainage, want of cleanliness and ventilation, with other 
nosocomial influences, are so many other means of pro- 
ducing toxsemia. 

From time to time severe epidemics of puerperal 
fever have produced an excessively high rate of mor- 
tality in childbirth. There is some difficulty in distin- 
guishing between epidemic and contagious influences, 
but when several cases spring up in a town under the 
care of different practitioners, atmospheric influences are 
probably at work. When an epidemic sets in, the cases 
first attacked are the most severe and intractable ; after 
a time the miasm seems to become diluted, or in some 
manner to lose its extreme virulence, the cases then di- 
minish in severity, and become more amenable to treat- 
ment. The character of an epidemic varies from time 
to time, one batch of cases inclining to abdominal, 
another to chest or head complications, and it is thus 
that erroneous conclusions are liable to be drawn by ob- 
servers basing general deductions from the results of a 
single epidemic. 

Owing t<> more stringent sanitary precautions, epi- 
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demies of puerperal fever are not now nearly so fatal as 
they formerly were ; the fact that the contagiousness of 
the disease is all but universally acknowledged has 
largely contributed to the diminished mortality. It is 
in the lying-in wards of a hospital that an epidemic of 
this nature causes the greatest ravages, the fatality be- 
coming sometimes so excessive as to necessitate the 
closure of the ward, or even of the hospital itself. The 
results of private midwifery practice always compare 
most favorably with those of the lying-in ward, espe- 
cially when it forms part of a general hospital. 

Peritonitis, — Of the various inflammatory diseases 
usually associated with puerperal fever, the most frequent 
is puerperal peritonitis. 

It usually first manifests itself on the second or third 
day after labor, but in rare instances its commencement 
coincides with or even precedes parturition, whilst, on 
the other hand, it may be delayed until the sixth or even 
the eighth day after labor. The symptoms are those of 
ordinary peritonitis aggravated in intensity and asthenic 
iu type ; the patient is seized with a rigor, generally of 
a marked character, and her face is clouded with an 
expression of anxiety and dread of impending danger ; 
the abdominal pain quickly increases in intensity ; the 
temperature rises to 102° or 104°, and the pulse, thin 
and thready, is accelerated to 120 or 140, and the res- 
pirations to 25 or 50, or even more in a minute; the 
tongue becomes furred, or is sometimes red and after- 
wards dry and brown, and there is insatiable thirst; the 
bowels are copiously relaxed, the diarrhoea being often 
preceded by vomiting ; the abdomen is distended with 
flatus, the uterine discharge is either arrested or becomes 
offensive, mammary secretion ceases, and the body is 
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bathed in a copious perspiration ; in fatal cases the dis- 
ease pursues a rapid course, the pulse becoming more thin 
and wiry, the abdomen more tympanitic, low delirium 
sets in, and the patient dies. 

The principal distinction between the simple peri- 
tonitis of childbirth and the peritonitis accompanying 
puerperal fever lies in the inflammatory character of the 
simple peritonitis as compared with the markedly as- 
thenic nature of puerperal peritonitis ; in simple peri- 
tonitis the bowels are usually confined ; but, as just 
stated, in puerperal peritonitis there is diarrhoea. Ex- 
amination after death shows that the lymph effiised in 
simple peritonitis tends. to organization, being of that 
adhesive character which mats together the adjacent 
organs ; whereas the effusion of puerperal peritonitis is 
a dirty-looking fluid, with floating flakes of lymph, 
having no tendency to organization. 

I may here mention the disorder first noticed by 
Gooch, and afterwards very fully described by Rams- 
botham, and named acute tympanitis, or false peritonitis, 
in which, without any inflammatory action, the symp- 
toms very much resemble those of peritonitis. A care- 
ful examination of the case, however, with a considera- 
tion of its history, will enable us to form a correct 
diagnosis. The treatment consists in the administration 
of opiates. 

Puerperal phkbitia comes on usually a few days afi«r 
labor. The first indication is a rigor, which is much 
less marked than in peritonitis; indeed the premonition 
not unfrequently takes the form of a series of slight 
shivers, rather than one well-marked shaking ; the pulse 
and respirations increase in rapidity, though not so de- 
cidedly as in peritonitis, the pulse not often exceeding 
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120, and the respiration 25 or 30 in a minute ; the tem- 
perature rises to 102° or 103° ; the tongue is thickly- 
coated, the bowels as a rule are relaxed, the uterine 
discharge is generally excessive and very offensive, the 
patient is bathed in copious perspirations, there is great 
mental depression, the pain is usually accompanied with 
more or less abdominal distension, is confined to the 
uterus, and is not nearly so great as in peritonitis. Be- 
hier states that if the uterus be steadied with one hand, 
and grasped between the fingers and thumb of the other 
(the bladder being empty), "a painful cord-like indura- 
tion" will be felt on one side — a symptom he holds to 
be of great diagnostic value, as it is invariably present 
before the other symptoms declare themselves. A vagi- 
nal examination reveals no special indication. In severe 
cases pysemic deposits of pus take place in various 
parts of the body — the joints, the eye, especially the 
left, the lungs, liver, and kidneys, are the favorite seats 
of these secondary abscesses. When they appear on the 
surface, the first manifestation is an erysipelatous red- 
ness of the skin, accompanied with pain, which is fol- 
lowed by suppuration. In addition to these purulent 
depots, we get occasionally sloughing of the tissues 
which cover certain prominent portions of the osseous 
system, as the sacrum, os calcis, etc., parts subject to 
pressure from the dorsal position of the patient. In 
some cases the threatened attack of local mischief ter- 
minates by resolution, the patient escaping both sup- 
puration and sloughing. Post-mortem examination 
reveals the presence of a purulent fluid in the uterine 
veins and sinuses, and frequently in the Fallopian tubes, 
and the contiguous veins frequently contain thrombi. 
Dr. Murphy denies that the presence of pus in the 
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uterine veins indicates phlebitis, and states that if the 
fluid is carefully removed, the coats of the veins present 
a normal appearance. Dr. R. Lee maintains that the 
puriform fluid found in the veins is a consequence of 
inflammation of their coats. It is, however, more prob- 
able that the pus is generated in the uterus, and finds 
i£s way thence into the veins ; the inner venous coat is 
very delicate and non-vascular, and seems incapable of 
generating pus. The uterine sinuses have been found 
to contain discolored blood after intra-uterine injection 
of perch loride of iron for haemorrhage, showing that 
fluids within the uterus find their way into the uterine 
venous system. In violent and prolonged 'phlebitis, the 
uterine tissues generally, and even the peritoneal cover- 
ing, may become involved, and give rise to more or less 
fibrinous and serous exudation on the peritoneal surface. 
Puerperal MetHtia, — The initiatory rigor ushering in 
puerperal peritonitis and phlebitis is rarely met with in 
uncomplicated metritis. The disease commences within 
the first few days after delivery, with a dull uterine 
pain, which may be mistaken for after-pains, but is more 
persistent and remains after these have usually ceased ; 
the pain differs much from that of peritonitis, for pres- 
sure is fairly tolerated and has to be occasionally resorted 
to in order to test the morbid sensibility of the uterus. 
The pulse ranges from 100 to 110, the temperature from 
100° to 104° Fahr. ; respiration is not much interfered 
with. The inflammatory process checks the progress of 
involution, so that the uterus can be distinguished above 
the pubis after it ought to have subsided into the cavity 
of the pelvis, which in ordinary cases takes place before 
the tenth day. Besides the stoppage of involution, the 
uterine structures are swollen by the inflammatory ac- 
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tion, the combined result of these two conditions being 
often sufficient to keep the uterus so far above the brim 
that the os cannot be reached by the exploring finger in 
the vagina ; when the os can be felt, it is hot, tumid, 
and gainful to the touch. The lochial discharge is 
sometimes checked, at others it takes on a purulent and 
exceedingly oflFensive form, and if the disease goes on to 
death of the uterine structures, the discharge is charac- 
teristically fetid. Hervieux calls attention to the condi- 
tion of the lochia as a diagnostic sign, stating that if it 
continues sanguinolent for several days longer than the 
normal period (three or four days), metritis is to be 
feared. In some cases abscesses form in the walls of the 
uterus, and if they open into the peritoneum the result 
is generally fatal. Metritis has been divided into in- 
flammation of the mucous membrane — endometritis, and 
of the muscular walls — parenchymatous metritis; the 
distinction, however, is of little practical moment. En- 
dometritis may be present without implicating the rest 
of the uterine structures, but parenchymatous metritis is 
invariably associated with inflammation of the lining 
membrane, which has led some to suppose that general 
metritis always originates in that structure. In some 
instances the inflammatory process attacks the append- 
ages of the uterus, the ligaments. Fallopian tubes, or 
ovaries, causing more or less localized pain. Post- 
mortem appearances are mostly confined to the uterus, 
the peritoneum being usually free from effusion, the 
organ itself is larger than normal, and when cut into is 
found, in severe cases, to be infiltrated with pus, or in a 
semi-sloughing condition ; in the worst cases gangrene is 
more or less manifest. When death occurs in the early 
stage, the mucous membrane is found soft and thickened, 
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and covered with a layer of tenacious mucus mixed with 
blood and epithelial dibris. 

Angeioleucitis, or inflammation of the uterine lym- 
phatics, is scarcely to be distinguished from uterine 
phlebitis, the symptoms being much the same. Post- 
mortem examination shows the presence of pus in the 
lymphatics. 

Puerperal. Septiccemia and Pycemia, — These two con- 
ditions, until late years, were considered to be solely de- 
pendent upon puerperal phlebitis. It is now generally 
admitted that the converse is frequently the case, and 
that a toxic condition of the blood is a cause of some of 
the prominent symptoms of phlebitis. The toxic influ- 
ence may be derived either from without, hetero-infection, 
or from decomposition of materials within the organism, 
auto-infection. External influences may be conveyed by 
the hand of the physician, by a catheter, sponge, or 
other object, which, having been infected with a septic 
ferment, is placed in contact with a recent wound of the 
parturient canal, and also from particles of a septic 
nature suspended in the atmosphere. Auto-infection 
results from absorption of the toxic elements produced 
by necrobiosis of a portion of the genital system, or from 
decomposition of retained blood-clots. In order that 
this absorption should take place, it is necessary that 
there should be a recent solution of continuity of the 
surface of the parturient canal, as, according to Billroth, 
healthy granulating sores do not absorb. Now, slight 
rents of the vaginal mucous membrane are shown by 
Schroeder to be of frequent occurrence after labor, so 
that, given the presence of a septic ferment, we have the 
requisite conditions for absorption. Infection may fol- 
low the retention of a dead foetus in the uterus, though^ 
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according to Schroeder, this takes place only when, 
through rupture of the membranes, the foetus is exposed 
to the influence of the air. Dr. Barker maintains, and 
cites cases to prove, that the same results may follow 
without the rupture of the membranes. 

After death in cases of septic poisoning the blood is 
fluid and dark in color, and the mucous membrane of 
the intestinal canal softened and tumefied. The re- 
searches of Dr. Burdon Sanderson and other microsco- 
pists prove the occasional presence of bacteria in septi- 
csemic blood, but the actual part these bodies play is not 
yet understood. 

Pyasmia is literally the absorption or introduction of 
pus into the general circulation, supposed to take place, 
under certain conditions, through the coats of the blood- 
vessels, and thus it is that pus-corpuscles migrate from 
one locality to another, producing the secondary deposits 
so characteristic of the disease. We are, however, desti- 
tute of evidence to prove that the pus-corpuscle itself 
acts as a poisonous ferment; indeed, experimental re- 
searches point in an opposite direction. Virchow states 
that capillary embolism, by producing blood-stasis, is 
the cause of multiform pus dep6ts, each hsemorrhagic in- 
farction giving rise to suppuration. Septicemia and 
pysemia are practically the acute and subacute forms of 
the same disease. The ordinary symtoms of blood- 
poisoning are common to both forms — rigors, a rapid 
rise in temperature, sometimes as high as 106° Fahr., 
prostration of the mental and physical powers, the gen- 
eral symptoms of pyrexia, and copious diarrhoea, being 
the most characteristic; the symptoms varying with the 
degree of toxsemia. In pysemia the formation of secon- 
dary pus deposits in the neighborhood of the joints, in 

25 
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the lungs, pleura, pericardium, liver, and other locali- 
ties, is of common occurrence. 

We have now to direct our attention to the general 
aspect of puerperal fever. The disease usually com- 
mences on the second or third day after delivery, though, 
as was previously stated, it may be developed during 
labor, or be retarded until the seventh or eighth day, 
after, but not later. The invasion may be marked with 
a rigor, but it is often slight and escapes notice; the 
patient's mind is from the first much depressed and she 
is troubled with gloomy, evil forebodings, a condition 
painfully shown in the pinched and haggard face and 
sunken eyes. The tongue is moist, with a white or 
brown fur, and shows the indentation of the teeth ; the 
pulse is very rapid, from 110 to 160, and the respirations 
are increased to 50 or 60 in a minute; the temperature 
varies from 102° to 106° Fahr. The skin, as a rule, is 
hot and dry, although in some instances there is exces- 
sive perspiration ; vomiting of a green or brown-colored 
fluid is sometimes met with, especially at the later stage 
of the disease; diarrhoea is generally present, and in 
cases of septicsemic origin, the alvine discharge is more 
than usually fetid. The condition of the lochia is greatly 
dependent upon the state of the uterus ; in metritis or 
phlebitis the discharge may become foul or cease entirely, 
but when no complication exists it not unfrequently 
remains unaffected. 

At the outset there is usually a certain amount of vague 
abdominal pain in the hypogastric region, which, if fol- 
lowed by peritonitis, rapidly increases to positive agony, 
and radiates over the whole abdomen ; the pain is aggra- 
vated by abdominal tension, first from flatus alone and 
afterwards from the addition of serous effusions. As a 
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rule the brain is not implicated to any extent, though 
there may be low delirium. If the case be of adynamic 
form, the foregoing symptoms rapidly lead to dissolution, 
and shortly before death the pain frequently mitigates 
in violence, and the patient lies prostrate without com- 
plaint. As was previously remarked, the special char- 
acter of puerperal fever changes from time to time, the 
local complications now attacking the abdomen, now the 
chest; but in the most severe form of the disease the 
patient is cut down without the supervention of any local 
symptom whatever. The adynamic form of puerperal 
fever is usually the result of zymotic influences, and is 
now chiefly confined to the lying-in wards of hospitals, 
being comparatively rare in private practice. In cases 
of this type, death take^ place within the first week, 
sometimes on the second or third day ; and indeed cases 
are recorded where the patient succumbed within twenty- 
four hours. 

Post-mortem examination reveals nothing of patho- 
logical import except the condition of the blood, which 
is very dark and possesses a peculiarly offensive odor ; 
the coagulum is friable and of the consistence of jelly, 
the lowest stratum containing an excess of the dark color- 
ing matter which falls to the bottom of the vessel during 
coagulation ; the usual conditions of hydrsemia are pres- 
ent, the quantity of red disks being diminished, and that 
of the white corpuscles, fibrin, and extractive matter 
increased. 

Treatraefni. — Prophylactic. As blood deterioration is 
one of the great predisposing causes of puerperal fever, 
hydrsemia must be combated by a generous diet and the 
administration of salts of iron, either alone or in combi- 
nation with quinine. Excess of fibrin may be reduced 
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by the free use of vegetables, by salines and the vegetable 
acids, with a due amount of exercise. Mental depres- 
sion is another predisposing influence which is generally 
difficult to alleviate ; change of scene and cheerful com- 
pany will, however, conduce to this end. The uterine 
discharge, if oflensive, should be corrected by the injec- 
tion into the vagina of a weak solution of permanganate 
of potash or carbolic acid, and the parts should be kept 
clean. Moreover, the most scrupulous care must be 
taken by the accoucheur to avoid the risk of carrying 
any toxic influence to the lying-in woman. He should 
avoid dissecting and post-mortem rooms, especially when 
a corpse has been the subject of puerperal fever, perito- 
nitis, scarlet fever, or erysipelas. Contact with any 
source of cadaveric poison demands the free use of dis- 
infecting preparations. No one who has attended a case 
of puerperal fever is justified in performing the function 
of an accoucheur until after the lapse of some time, say 
a month, and not even then without taking special and 
careful sanitary precautions. It should be borne vividly 
in mind that the delivery of a woman by the physician, 
after exposure to the influences just mentioned, is to run 
the imminent risk of carrying death to the bedside of 
his patient. 

The general treatment varies in each individual case 
with the character of the disease ; the increase in tem- 
perature should be combated by quinine, in large doses, 
with the mineral acids ; the body should be sponged with 
cold or tepid water, rendered more refireshing by the 
addition of a little toilet vinegar ; restlessness and insom- 
nia are to be treated by morphia, either in the form of 
pill or draught, or by hypodermic injection; occasionally 
it is advantageously administered as a suppository ; chlo- 
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ral hydrate, either alone or combined with morphia, is a 
vahiable hypnotic. Dr. F. Barker highly extols the 
action of veratrum viride in five-minim doses of the 
tincture every hour until its influence is established as a 
controller of the heart's action. Digitalis and aconite 
have also been recommended for the like purpose, and 
in the hands of some the internal administration of tur- 
pentine has proved of much value. Enemata contain- 
ing castor oil or turpentine are to be preferred to purga- 
tives; diarrhoea demands the use of opium; sickness 
should be allayed by ice, soda or other effervescing 
waters, champagne, and morphia. General depletion is 
not admissible in any stage of the disease, but, as will 
be presently mentioned, leeches are sometimes serviceable. 
The so-called eliminative plan of treatment with ipecac- 
uanha and calomel is rarely of much utility, and tends 
further to depress the patient. 

In cases of pyaemic or septicaemic origin, the attempt 
to destroy the morbific element in the blood by means of 
chlorine or carbolic acid have hitherto proved futile. 
Chlorate of potash and perchloride of iron are of much 
use in restoring the healthy character of the blood. In 
the three epidemics of puerperal fever, more or less 
severe, which I have witnessed, I, in common with other 
observers, have been struck with the uncertainty of the 
action of remedies. In one epidemic turpentine seemed 
to be much more efficacious than in the other two ; but 
in those adynamic cases where retching, gulping, nausea, 
vomiting, and diarrhoea come on at an early stage, it is 
impossible to give this remedy; in such cases I have 
found a combination of chloral hydrate, morphia, and 
aconite very useful. 

The systematic washing out of the uterus with a weak 
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solution of permanganate of potash in warm water is 
of great service; indeed I have often seen a marked 
improvement take place in a few hours, the temperature 
and pulse being reduced, and the patient expressing 
herself greatly relieved. In using intra-uterine irriga- 
tion, care must be taken not to distend the uterus, other- 
wise it inflicts severe pain. This accident may be avoided 
by injecting the fluid slowly, and observing that there 
is plenty of space around the injecting-tube for the fluid 
to escape. 

The diet, of course, must be regulated by the exigen- 
cies of the case ; nutritious, but not stimulating, in the 
more sthenic form ; freely stimulating from the first in 
the adynamic form. In case of thirst, a little dilute 
phosphoric acid sweetened with syrup forms a refreshing 
drink. Abdominal pain should be mitigated by tur- 
pentine stupes or by the application of flannel or cotton- 
wool sprinkled with laudanum. Poultices, though some- 
times very comforting, are, as a rule, too heavy to be 
borne. In extreme pain from violent peritonitis, the ap- 
plication of leeches to the abdomen will generally afford 
relief: some recommend blisters, but I prefer fomenta- 
tions, and, if necessary, leeches. Flatulent distension of 
the intestines, so apt to intensify the pain and distress, 
may be reduced by the use of a long rectum-tube, or, if 
needful, by the introduction into the colon of a very fine 
hollow needle. The abdominal pain must be treated like- 
wise with morphia, administered either hypodermically 
or by the rectum, and it must be given freely, for the tol- 
erance of this drug, under the circumstances, is very 
marked, so that unless given freely it is useless. Dr. 
Rigby's encouraging advice on the necessity of perse- 
vering treatment, notwithstanding all adverse symptoms, 
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forms a fitting conclusion to this chapter. "Even when 
the face is assuming a Hippocratic appearance, the pulse 
so rapid and feeble as scarcely to be counted, where the 
abdomen is immensely distended, with cessation of pain, 
and cold clammy state of the skin, we ought not to de- 
spair. No case, however bad, is entirely hopeless ; and 
although the majority of such cases perish in spite of the 
greatest care and activity, still we are justified in perse- 
vering till the last, knowing from experience that we 
every now and then succeed, even at this late hour, in 
rescuing our patient." 
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CHAPTER XXXI. 

THROMBOSIS AND EMBOLISM. 

These two conditions, which, for reasons presently 
to be assigned, are specially liable to attack puerperal 
women, are, with certain differences, essentially analo- 
gous. By thrombosis is meant the occlusion of a vessel, 
arterial, venous, or lymphatic, through the local forma- 
tion of a fibrinous clot or coagulum. Embolism consists 
in the plugging of a vessel through the detachment of 
a clot formed at a di8tanee from the point of arrest, the 
clot being first deposited in one of the larger vessels, or 
in the heart itself, becoming, after a time, partially or 
wholly detached, is thence carried forward with the blood- 
current until arriving at a branch too small to allow it 
to pass, into which it is forced as far as it will go, and 
embolism is the result. When the pulmonary artery 
is the seat of mischief, as is most frequently the case, 
intense dyspnoea, with pallor of the face, coldness of the 
extremities, and the usual symptoms of severe colllapse 
set in, quickly to terminate in death, although in some 
cases the patient responds to the action of stimulants 
and rallies, either to sink again in a few hours, or, in 
rare instances, finally to recover. 

If the thrombosis takes place in one of the peripheral 
vessels, the danger to life is not so imminently threaten- 
ing, the peril being in direct proportion to the size of 
the artery obliterated. The symptoms are severe pain. 
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often agonizing, about the seat of mischief, generally in 
one of the extremities, without at first any corresponding 
swelling or inflammation; pulsation ceases below the 
seat of obstruction, and the temperature is reduced. If 
the occluded artery is large there is generally immediate 
paralysis of the motor or sensory or both nerves of the 
limb affected, which is sometimes followed by gangrene. 
If one of the cerebral arteries is plugged, hemiplegia 
more or less pronounced is the result; cerebral and 
peripheral thrombosis are of rare occurrence in the puer- 
peral state. 

The causes which lead to the formation of fibrinous 
clots are the hyperinotic condition of the blood in the 
gravid state, coupled with its undue tendency to coagula- 
tion. This tendency to coagulation is increased after 
excessive haemorrhage, and from other causes which re- 
duce the activity of the circulation and induce a prone- 
ness to syncope. The introduction of certain septic 
matters into the blood, as was explained in the section 
on Phlegmasia Dolens, exerts a direct influence in causing 
coagulation. In the non-gravid state, in rheumatism, 
typhus fever, and phthisis, thrombosis not unfrequently 
proves suddenly fatal. It was formerly assumed that 
embolism was invariably the cause of occlusion of the 
pulmonary artery, but the researches of Dr. W. S. Play- 
fair show that local coagulation may take place in the 
pulmonary artery independently of the previous forma- 
tion of clots in distant vessels, and that in many cases 
coagulation producing thrombosis begins and ends in the 
pulmonary artery itself. 

The acute symptoms usually come on after some slight 
exertion, causing, in the case of embolism, detachment 
of a fragment of a clot already softened and but loosely 

26 
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adherent to its site ; and in thrombosis^ the propulsion 
of the clot forward so as to totally occlude the vessel 
through which it previously allowed the passage of suf- 
ficient blood to carry on the circulation. 

The sudden deaths resulting from these causes were 
formerly attributed to a condition termed idiopathic syn- 
cope, but the characteristic apnoea indicates the actual 
cause of death. 

Dr. Playfair points out that as it takes time for a clot 
to undergo the amount of retrograde metamorphosis 
necessary to loosen it from its attachment, embolism is 
not likely to occur before the third week after delivery; 
but that thrombosis may occur much earlier, owing to 
the tardy degenerative stage not being an element in its 
causation. 

TreatmeTU. — In the rare instances where death does 
not anticipate the arrival of the physician, stimulants 
freely administered are his mainstay, alcohol and carbo- 
nate of ammonia being the most efScacious forms. The 
pain of peripheral thrombosis must be relieved by opium, 
and the subcutaneous injection of morphia affords the 
most speedy mitigation of suffering. 
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CHAPTER XXXIII. 

PELVIC CELLULITIS AND PELVIC PERITONITIS. 

Inflammatory processes, frequently of a low and 
insidious type, may attack the peritoneum and cellular 
tissue of the internal generative organs. Such lesions 
are common to both puerperal and non-gravid females. 
Our attention, however, will be directed solely to those 
forms incident to parturition. Much attention has been 
bestowed upon the subject of late years, and investigators 
have somewhat perplexed it with a superfluity of descrip- 
tive terms. When the cellular tissue surrounding the 
uterus and its appendages is the seat of inflammation, 
the disease is usually called pelvic cellulitis ; and when 
the peritoneal covering of these organs is attacked, pelvic 
peritonitis. A variety of synonyms have been proposed 
for these not altogether satisfactory terms ; but, as the 
suggested substitutes are themselves by no means free 
from objection, I prefer to retain those in general use. 
Dr. Matthews Duncan, following Virchow, proposes the 
prefixes peri and para, as peri-metritis, para-metritis — 
signifying respectively, inflammation of the serous envel- 
ope of the organ and of its cellular tissue. These pre- 
fixes may be used to differentiate the character of the 
inflammation attacking any of the pelvic organs, but 
inasmuch as we are unable to ascertain clinically, with 
any degree of certainty, the particular organ affected, the 
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distinction appears to me too subtle for our present means 
of diagnosis. 

Dr. Leishman very shrewdly expresses a wish for a 
single inclusive word to comprise the whole of the inter- 
nal organs of generation to whjch the above-mentioned 
prefixes might be conveniently applied, as we should 
then avoid committing ourselves to an arbitrary and 
often impossible distinction. Barnes overcomes the diffi- 
culty by using the term ^^primetric inflammation" to 
include both cellular and serous inflammation, inasmuch 
as they are in the great majority of instances coincident, 
although in individual cases one form may preponderate 
over the other. 

In the early stage it is impossible to discriminate 
whether the cellular or peritoneal tissues are primarily 
attacked, although, when the disease has somewhat ad- 
vanced, particular symptoms may predominate, accord- 
ing to the special character of the lesion. We are there- 
fore, in a measure, constrained to consider these diseases 
collectively. 

First, then, as to causation. One prevailing factor is 
a septicaemic condition of the blood ; indeed, certain 
types seem but modified forms of that hydra-headed 
scourge, puerperal fever. When the septic element is 
present only in a limited degree, especially if the systemic 
powers are vigorous, and the blood not yet much de- 
praved, it is not difficult to conceive that the morbid 
action may be confined to a circumscribed area in the 
immediate vicinity of the source of pollution. Again, 
excessive hemorrhage, the deteriorated condition of the 
blood during the puerperal period, and the greater or 
lesser amount of bruising and stretching which the tis- 
sues have undergone during labor, engender an unstable 
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condition, which requires only a comparatively slight 
raorbid impulse to excite inflammation. For example, 
the too early resumption of the erect position, excessive 
exertion, or the effects of cold, either local or general, 
and, as Dr. M. Duncan specially insists, the disease may 
likewise originate in metritis. 

Pelvic cellulitis most frequently originates within the 
folds of the broad ligaments, and in the cellular tissue 
surrounding the uterus, whence it spreads more or less 
along the contiguous fascise through the whole of the 
pelvic cavity. 

In the first stage the tissues become infiltrated with 
serum, the swelling thus formed soon becoming circum- 
scribed and extremely hard. This condition may termi- 
nate in resolution, the effused fluid being gradually ab- 
sorbed, whilst the tumor slowly diminishes in bulk, 
without losing its hardness, until it finally disappears, 
leaving the uterus either temporarily or permanently 
adherent to the neighboring organs. In less favorable 
cases purulent degeneration takes place, the matter seek- 
ing exit through either the abdominal walls, the rectum, 
vagina, or bladder, or evBn into the cavity of the perito- 
neum. Konig made some striking experiments to show 
the various routes by which fluid may traverse the pel- 
vic fasciae. He injected water and air into the uterine 
cellular tissue, and found that the fluid followed the path 
of the psoas and iliacus muscles into the pelvis, or along 
the round ligament towards the iliac fossa, or towards 
Douglas's fossa, according as the injection was passed 
into the fasciae of the Fallopian tubes, uterine cervix, or 
posterior part of the broad ligaments. 

Bernutz considers that the pelvic peritoneum, and not 
the cellular tissue, is the seat of inflammation, and ob- 
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serves, that the cellular tissue surrounding the uterus 
and its appendages is so scanty (with the exception of a 
small ring round the juncture of the body and cervix, 
and between the folds of the broad ligaments) that it is 
impossible for a phlegmon to be formed in it. He fur- 
ther holds, that the collections of pus which succeed the 
phlegmons are intra-peritoneal, and are contained in 
cavities formed by the matting together of the pelvic 
viscera, and not in the connective tissue between the 
organs and their serous envelopes. This view is not as 
yet received in this country, although to a certain extent 
the statements of Bernutz have been corroborated by 
Dr. M. Duncan and others, who have reported cases 
where collections of fluid, generally serous, have been 
retained in cysts formed by the separation of a portion 
of the peritoneal cavity by adhesive inflammation. 

Symptoins, — The invasion is usually marked by a 
slight rigor followed by pelvic pain, which spreads to 
the hypogastric region, the pulse quickens to about 100 
in a minute, and the temperature rises to 100° or 102° 
Fahr. ; the tongue is furred ; there is a tendency to 
nausea, the bowels are constipated, and after a time 
micturition and defecation become painful and difficult. 
To relieve the tension as far as possible the patient will 
generally be found lying on her back, with the thigh of 
the side aflected flexed on the trunk, this position being 
very significant of pelvic inflammation. In some cases 
there are no premonitory symptoms, but merely a 
gradual falling away from health for several weeks after 
labor, until at last the pelvic indications manifest them- 
selves. In these cases, however, there is generally a 
considerable acceleration of the pulse from the first, 
which ought to put the attendant on his guard, and lead 
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him, from time to time, to investigate the state of the 
pelvic organs. 

Physical examination reveals at first tenderness over 
the lower part of the abdomen, with a hot, dry, and 
painful condition of the vagina. Afler a time a diffuse 
swelling may frequently be detected by careful pressure 
on the hypogastric region low down in the pelvis, which 
gradually becomes well-defined and very hard. The 
tumor may be detected also through the vaginal walls, 
and on carrying the finger to the top of the vagina, the 
cervix uteri will be found tumid and patulous, with a 
hard nodulated swelling round it, so as often completely 
to obliterate the vaginal cul-de-sac. Rectal examination 
further corroborates the estimate of the size and position 
of the tumor. 

If the disease goes on to suppuration, there is an in- 
crease in the febrile symptoms of a hectic character, with 
night-sweats and diarrhoea, the swelling softens, and 
the pus seeks exit by one of the various channels pre- 
viously mentioned. 

Pelvic cellulitis does not usually come on till two 
or three weeks after labor, and its duration varies 
from a few days to several months. The uterine fixa- 
tion often lasts for years, and in many cases remains 
permanent. 

Treatmefrd. — If in the early stage there is much pain, 
with inflammation of a sthenic type, a few leeches may 
be applied to the abdomen ; poultices and hot fomenta- 
tions prove soothing, and the vaginal douche as hot as 
can be comfortably borne may be advantageously used. 
Opiate suppositories, or the hypodermic injection of 
morphia, will lull excessive pain. Some recommend a 
mercurial form of treatment, but I am doubtful as to 
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its advantages^ especially as it is liable to bring on 
diarrhoea. Diarrhoea must be controlled by opium^ 
and sickness may be alleviated by hydrocyanic acid, 
bismuth, ice, or potass water. The patient must be 
kept perfectly quiet, and should be supported by a nour- 
ishing and slightly stimulating diet. Quinine, the min- 
eral acids, and chlorate of potash, will, each or all, be 
found useful during certain stages. When the tumefac- 
tion is slow to depart, and still no signs of suppuration 
are manifest, " flying '' blisters and iodine inunction may 
be resorted to. A collection of matter must not be 
opened too early; indeed some authorities, amongst 
whom are West, Aran, and Becquerel, advocate leaving 
the time and course of exit entirely to nature ; but in 
many instances much time and suffering may be saved 
by a judicious resort to the scalpel. The following lo- 
calities, in the order of their enumeration, are the most 
favorable sites for the discharge of pelvic abscesses, — 
rectum, vagina, abdominal walls, and bladder. 
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Transfusion, 187 
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locked, 169 

U. 

Umbilical cord, 64 

vesicle, 57 

Unavoidable haemorrhage, 107 

Uraemia in puerperal convulsions, 261 

Urachus, . . . 59 

Urethra, 88 

Urine, examination of, in pregnancy, 263 

retention of, ' . . 156 

Uterine displacements, treatment of, 128 

inertia, 171 

Uterus, 38 

abnormalities of, 48 

anteversion of, 127 

development of gravid, 68 

gravid, 68 

hour-glass contraction of, 180 

inversion of, . . . ... . . . 181 

involution of, 70 

muscular structure of, 40 
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retroversion of, 127 
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laceration of, 195 

Vectis, 230 
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